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(57) Abstract 

Compounds of formula (I), and saits and prodrugs thereof, wherein Q is R 9 CR 10 R n or CH 2 R 9 CR 10 R 11 where R 9 is H or 
OH and R 10 and R n are optionally substituted phenyl, optionally substituted benzyl, C5. 7 cycloalkyl or (C5_7cycloalkyl)me- 
thyl; Ri and R 2 are H, optionally substituted C x _ 6 alkyl, optionally substituted phenyl(Ci^ alkyl), Q2 6 alkenyl, C 2 6 alkynyl, 
COR*, COORa, COCLealkylhalo, COC,_ 6 aIkylNRaRb, CONRi2C,_ 6 alky!CONR a R*>, CONR a R b , or S0 2 R a , or R' and R2 
together form a chain (CH 2 ) q optionally substituted by oxo where one methylene group may optionally be replaced by O or 
NR*; R3 is H, C,. 6 alkyl or C^alkenyl; R 4 is optionally substituted phenyl(Ci_ 3 alkyl); X and Yare H, or X and Y together 
are =0; and Z is O, S, or NR 7 ; are tachykinin antagonists. They and compositions thereof are useful in therapy. 
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AROMATIC COMPOUNDS, PHARMACEUTICAL COMPOSITIONS 
CONTAINING THEM AND THEIR USE IN THERAPY 

5 This invention relates to a class of aromatic 

compounds which are useful as tachykinin antagonists. 
More particularly, the compounds of the invention contain 
a diphenyl or like moiety and a substituted or 
unsubstituted amine moiety. 
10 The tachykinins are a group of naturally occurring 

. peptides found widely distributed throughout mammalian 
tissues, both within the central nervous system and in 
peripheral nervous and circulatory systems. 

The structures of three known mammalian tachykinins 
15 are as follows: 
Substance P: 

Arg-Pro-Lys-Pro-Gln-Gln-Phe-Phe-Gly-Leu-Met-NH 2 
Neurokinin A: 

His-Lys-Thr-Asp-Ser-Phe-Val-Gly-Leu-Met-NH 2 

20 Neurokinin B: 

Asp-Met-His-Asp-Phe-Phe-Val-Gly-Leu-Met-NH 2 

For example , substance P is believed inter alia to 
be involved in the neurotransmission of pain sensations 
[Otsuka et al, "Role of Substance P as a Sensory 

25 Transmitter in Spinal Cord and Sympathetic Ganglia" in 
1982 Substance P in the Nervous System, Ciba Foundation 
Symposium 91, 13-34 (published by Pitman) and Otsuka and 
Yanagisawa, "Does Substance P Act as a Pain Transmitter?" 
TIPS (Dec. 1987) 8 506-510] , specifically in the 

30 transmission of pain in migraine (B.E.B. Sandberg et al, 
J. Med Chem, (1982) 25 1009) and in arthritis [Levine et 
al in Science (1984) 226 547-549]. These peptides have 
also been implicated in gastrointestinal (GI) disorders 
and diseases of the GI tract such as inflammatory bowel 
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disease [Mantyh et al in Neuroscience (1988) 2J> (3) 817- 
37 and D- Regoli in -Trends in Cluster Headache" Ed. 
Sicuteri et al Elsevier Scientific Publishers, Amsterdam 
(1987) page 85)]. It is also hypothesised that there is 
a neurogenic mechanism for arthritis in which substance P 
may play a role [Kidd et al "A Neurogenic Mechanxsm for 
Symmetrical Arthritis" in The Lancet, 11 November- 1989 
and Gronblad et al "Neuropeptides in Synovium of Patients 
with Rheumatoid Arthritis and Osteoarthritis" in J. 
Rheumatol. (1988) 15(12) 1807-10]. Therefore, substance 
P is believed to be involved in the inflammatory response 
in diseases such as rheumatoid arthritis and 
osteoarthritis, and fibrositis [O- Byrne et al in 
Arthritis and Rheumatism (1990) 33 1023-8]. Other 
disease areas where tachykinin antagonists are believed 
to be useful are allergic conditions [Hamelet et al Can. 
j Pharmacol. Physiol. (1988) 66 1361-7], 
immunoregulation [Lotz et al Science (1988) 241 1218-21 
and Kimball et al, J- Immunol. (1988) Ml (10) 3564-9] 
vasodilation, bronchospasm, reflex or neuronal control of 
the viscera [Mantyh et al, PNAS (1988) S5 3235-9] and, 
possibly by arresting or slowing 5-amylo id-mediated 
neurodegenerative changes [Yankner et al Science (1990) 
250 279-82] in senile dementia of the Alzheimer type, 
Alzheimer's disease and Downs Syndrome. Substance P may 
also play a role in demyelinating diseases such as 
multiple sclerosis and amyotrophic lateral scleroses [J. 
Luber-Narod et. al., poster to be presented at C.I.N.P. 
XVIIIth Congress, 28th June-2nd July, 1992, in press], 
and in disorders of bladder function such as bladder 
detrusor hyper-reflexia (Lancet, 16th May, 1992, 1239). 

It has furthermore been suggested that tachykinins 
have utility in the following disorders: depression, 
dysthymic disorders, chronic obstructive airways disease, 
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hypersensitivity disorders such as poison ivy, 
vasospastic diseases such as angina and Reynauld's 
disease, fibrosing and collagen diseases such as 
scleroderma and eosinophilic fascioliasis, reflex 
5 sympathetic dystrophy such as shoulder/hand syndrome, 
addiction disorders such as alcoholism, stress related 
somatic disorders, neuropathy, neuralgia, disorders 
related to immune enhancement or suppression such as 
systemic lupus erythmatosis (European patent application 
10 no. 0 436 334), opthalmic disease such as conjuctivitxs, 
vernal conjunctivitis, and the like, and cutaneous 
diseases such as contact dermatitis, atropic dermatitis, 
urticaria, and other eczematoid dermatitis (European 
patent application no. 0 394 989) . 

We have now found a class of non-peptides which are 
potent antagonists of tachykinin. 

The following compounds are known: 
DL-diphenylalanine benzyl ester ( J, Med. Chem , 32(4), 898 

(1989)) ; 

2-benzamido-3,3-diphenylpropanoyl benzamide ( J. Orq. . 
Chem. . 23, 1815 (1958)); 

2-benzamido-3,4-diphenyl-butanoyl benzamide ( J. Org. . 

Chem. . 11, 2406 (1962)). 

Patent protection is therefore not sought for these 
compounds per se. Pharmaceutical compositions containing 
the compounds, or the compounds for use in therapy have 
not previously been disclosed and are within the ambit of 
the present invention. 

European patent appliciton no. 330 940 discloses 

30 compounds of formula (1) : 



15 



20 



25 



SUBSTITUTE SHEET 



WO 93/01160 



PCT/GB92/01213 



- 4 - 



X 




R 1 — Z — Y — 0 — C H 2 C H-C H 2 



R z 



(D 



10 



wherein 



r 1 is inter alia an aromatic group; 
R 2 and R 3 are Cx-ealiphatic, or together form a ring 
which may contain further heteroatoms; 
R 4 is an aromatic group; 
r 5 is inter alia an aromatic group; 
R 6 is inter alia H; 
X is a bond or CH2 ; 
Y is inter alia Cj-ehydrocarbyl ; 
Z is inter alia a bond. 

The compounds are said to have anti-depf essant 

effect in mice. 

British patent no. 1377350 discloses compounds of 

formula (2) : 




wherein: 



R is C 1 _ 4 alkyl; 

r 1 is inter alia H or lower alkyl; 

r 2 is inter alia an aralkenyl group; and 
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R 3 is H or CH3. 

The compounds are said to be morphine antagonists 
and to have analgesic activity. 

The present invention provides a compound of formula 
(I) , or a salt or prodrug thereof: 




N R 1 R 2 



(I) 

15 wherein 

Q represents R 9 CR 10 R 1:L or CI^CR^R 11 where R 9 is H 
or hydroxy and R 10 and R 11 each independently represent 
optionally substituted phenyl , optionally substituted 
benzyl, c 5 _ 7 cycloalkyl or (C 5 _ 7 cycloalkyl)methyl; 

20 R 1 and R 2 independently represent H; Cj-6 alkyl 

optionally substituted by hydroxy, cyano, COR a , C00R a , 
CONR a R b , COCi-eaDcylNR^, CONR 12 C 1 _ 6 alkylOR a , 
CONR^Cx-ealkylCONR^ 15 or NR a R b (where R a and R b each 
independently represent H, Cj-e alkyl, phenyl (optionally 

25 substituted by one or more of C;i_ 6 alkyl, Ci-ealkoxy, halo 
and trifluoromethyl) , phenyl (Ci- 4 alkyl) (optionally 
substituted in the phenyl ring by one or more of C^s 
alkyl, Ci-6 alkoxy, halo and trifluoromethyl) or R a and 
R b together form a chain (CH 2 ) p optionally substituted by 

30 oxo where p is 4 or 5 and where one methylene group may 
optionally be replaced by an oxygen atom or a group NR X , 
where R x is H or C x _ 6 alkyl, and R 12 represents H, 
C!_ 6 alkyl, phenyl (optionally substituted by one or more 
of Cj-ealkyl, C!_ 6 alkoxy, halo and trifluoromethyl) or 
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phenyl (C^alkyl) (optionally substituted in the phenyl 
ring by one or more of C^alkyl, C^alkoxy, halo and 
trifluoromethyl) ; phenyl ( Cl _ 4 alkyl) (optionally 
substituted by one or more of Cl - 6 alkyl, *X-6 
5 halo and trifluoromethyl in the phenyl ring) ; c 2 _ 6 
alkenyl; c 2 . 6 alkynyl; cor-; COOR*; COCi_ 6 alkylhalo; 
cod galkylNR^; C0NR 12 Ci- 6 alkylC0NR a R b ; CONR R ; or 
S0 2 R a ; (where R a , R b and R 12 are as previously defined) 
or R 1 and R 2 together form a chain (CH 2 ) q optionally 
10 substituted by oxo where q is 4 or 5 and where one 

methylene group may optionally be replaced by an oxygen 
atom or a group NR X , where R x is H or Cl _ 6 alkyl; 
r3 represents H, Ci- 6 alkyl or c 2 . 6 alkenyl; 
R 4 represents Cl - 3 alkyl substituted by a phenyl 
15 group which may itself optionally be substituted by one 
~ or more of Cl - 6 alkyl, C 2 - 6 alkenyl, C 2 - 6 alkynyl, halo, 
cyano, nitro, trifluoromethyl, trimethylsilyl , SR , SOR , 
S0 2 R c , OR c , NR°R d , NR c COR d , NR C COOR d , COOR c and CONR^ , 
where R c and R d independently represent H, C x - 6 alkyl, 
20 phenyl or trifluoromethyl; 

X and Y each represent H, or X and Y together 

represent a group =0; and 

Z represents O, S, or NR 7 , where R represents H or 

Ci_6 alkyl; 
25 with the exception of 

DL-diphenylalanine benzyl ester; 
2 -ben Z amido-3,3-diphenylpropanoyl benzamide; and 
2-benzamido-3,4-diphenyl-butanoyl benzamide. 

The alkyl, alkenyl and alkynyl groups referred to 
30 with respect to any of the formulae herein may represent 
" straight, branched or cyclic groups. Thus, for example, 
suitable alkyl groups include methyl, ethyl, n- or xso- 
propyl, n-, sec-, iso- or tert-butyl, cyclopropyl, 
cyclobutyl, cyclopentyl or cyclohexyl, and cycloalkyl- 
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alkyl groups such as cyclopropylmethyl ; suitable alkenyl 
groups include vinyl and allyl? and suitable alkynyl 
groups include propargyl. 

For alkylphenyl substituents , the alkyl moiety may 
5 be straight or branched. 

The term M halo M as used herein includes fluoro, 

chloro, bromo and iodo. 

Where R 10 and/or R 11 represent substituted phenyl or 
benzyl groups, suitable substituents include 1, 2 or 3 
10 substituents selected from Ca-ealkyi, Cx-ealkoxy, halo 
and trifluoromethyl. 

in one embodiment, . the present invention provides 

compounds of formula (la) 




(lo) 



25 wherein 

r 1 and R 2 independently represent H; Cj_6 alkyl 
optionally substituted by hydroxy, cyano, COR 13 , COOR 1 , 
CONR 13 R 14 , COC 1 - 4 alkylNR 13 R 14 , CONR 13 C 1 _ 4 alkylOR 1 , 
CONR 13 C 1 _ 4 alkylCOKR 13 R 14 or NR 13 R 14 (where R 13 and R 14 

30 each independently represent H, C^ 6 alkyl, phenyl 

(optionally substituted by one or more of Ci-ealkyi, 
Ci-galkoxy, halo and trifluoromethyl) , or 
phenyl (C 1 - 4 alkyl) (optionally substituted in the phenyl 
ring by one or more of C X -6 alkyl, C^e alkoxy, halo and 
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trif luoromethyl) ; phenyl ( Cl - 4 alJcyl) (optionally 
substituted by one or more of Cl - 6 alkyl, Cm *lKoxy, 
halo and trifluoromethyl in the phenyl ring) ; C 2 - 6 
alkenyl; C 2 - 6 alkynyl; cor"; COOR«; CONHR ' 
CO Cl . 4 alKylNR^R 14 ; CONR" Ci ^alkylCONR^R 14 ; CONR R . 
or so 2 R 13 ; (where R» and R are as previously defxned) 
or R 1 and R 2 together form a chain (CH 2 ) q where q xs 4 or 
5 and where one non-terminal methylene group may 
optionally be replaced by an oxygen atom or a. group NR . 

where R x is H or C^e al*yl» 

r 3 represents H or Ci-6 alkyl; 

R 4 represents C x -3 alkyl substituted by a phenyl 
group which may itself optionally be substituted by one 
or more of Cl - 6 alkyl, c 2 . 6 alkenyl, C 2 - 6 alkynyl^ halo, 
cyano, nitro, trif luoromethyl , trimethylsilyl , SCRy 

S0 2 CH 3 , OR-, C °°f «* 

C0NR c R d , where R c and R d independently represent H. C x - 6 . 

alkyl, phenyl or trif luoromethyl . 

each R 5 independently represents C^e alkyl, C^ 6 
alkoxy, halo or trif luoromethyl ; 

each R 6 independently represents C x _ 6 alkyl, C X - 6 
alkoxy, halo or trif luoromethyl ; 

n and m each represent 0, 1, 2 or 3; 

X and Y each represent H, or X and Y together 

represent a group =0; and 

Z represents O, S, or NR , where R represents H or 

Ci_6 alkyl; 

, , „ i. hArpQ f with the exception of. 

and salts and prodrugs thereor, 

DL-diphenylalanine benzyl ester; and 
2 -ben 2 amido-3,3-diphenylpropanoyl benzamxde. 

A particular sub group of compounds wxthxn this 
embodiment are compounds wherein and R independently 

represent H, C x - 6 ^ > 

substituted by one or more of Cl - 6 alkyl, d-« alkoxy, 
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halo and trifluoromethyl in the phenyl ring), COR 15 , 
C00R 15 or CONHR 15 f where R 15 is C X - 6 alkyl or phenyl 
(optionally substituted by one or more of Cx_ 6 alkyl, 
Ci-6 alJcoxy, halo and trifluoromethyl) ; and 
5 R 4 represents Ci_ 3 alkyl substituted by a phenyl 

group which may itself optionally be substituted by one 
or more of Cj-g alkyl, C 2 _ 6 alkenyl, C 2 _ 6 alkynyl, halo, 
cyano, nitro, trifluoromethyl, SCH 3 , SOCH 3 , S0 2 CH 3 , OR c , 
NR°R d , NR c COR d , KR c COOR d , COOR c and CONR c R d , where R c and 
10 R d independently represent H, Ci-6 alkyl, phenyl or 
trifluoromethyl . 

Preferably Q represents a group R 9 CR 10 R 11 , It is 
preferred that R 9 represents H. It is further preferred 
that at least one of R 10 and R 11 represents optionally 
15 substituted phenyl. More preferably, one of R 10 and R 11 
represents optionally substituted phenyl and the other is 
selected from optionally substituted phenyl and 
optionally substituted benzyl. Where R 10 and R 11 
represent optionally substituted phenyl or optionally 
20 substituted benzyl they will preferably represent 

unsubstituted phenyl or unsubstituted benzyl. It is 
particularly preferred that R 10 and R 11 both represent 
optionally substituted phenyl, especially unsubstituted 
phenyl. 

25 Suitable values for the groups R 1 and R 2 include H? 

Ci-s alkyl (especially methyl, ethyl, propyl, and 
cyclopropylmethyl) ; C^ealkyl substituted by, for 
example, cyano, hydroxy, NH 2 , CC^Oj-eaikY 1 ' C°2 H # 
CONR a R b , CONR 12 C 1 . 6 alkylOR a , especially CONHCi-ealkylOH, 

30 CONR 12 C 1 - 6 alkylNR a R b , especially CONHCH 2 CH 2 N(CH 3 ) 2 , and 
CONR^Ci-ealkylCONR^, especially CONHCH 2 CONH 2 ; S0 2 R a , 
especially S0 2 CH 3 ; COR a , especially CO(Ci_ 6 alkyl) and 
C0(C 6 H 5 ); C02C!- 4 alkyl; C0NR a R b ; C0Ci-4alkylhalo, 
especially C0CH 2 C1? COCx-ealkylNRaR 15 , especially 
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C0CH 2 NR a R b such as COCH 2 NH 2 or COCH 2 N(CH 3 ) 2 ; C^ 6 
alkenyl, especially allyl; and chains such as (CH 2 ) 4 , 
(CH 2 ) 5 , (CH 2 ) 2 0(CH2)2 and (CH 2 ) 2 NHCOCH 2 . 

In one preferred group of compounds according to the 
5 invention R 1 and R 2 are each independently H or 
Cl - 6 alkyl, especially H or methyl. Particularly 
preferred within this group are compounds wherein R and 
r 2 both represent methyl. 

in a further preferred group of compounds according 
10 to the invention, at least one of R 1 and R 2 represents an 
alkyl chain selected from CH 2 , CH(CH 3 ), C(CH 3 ) 2 , 
CH(CH 2 CH 3 ), C(CH 3 )(CH 2 CH 3 ), CH(CH 2 CH 2 CH 3 ) and 
CH(CH(CH 3)2 ) , preferably CH 2 or CH(CH 3 ) , substituted by a 
group selected from cyano, C0 2 H, C0 2 Ci- 6 allcyl, CONR R , 
15 cONR 12 C 1 . 4 alkylCONR a R b and cOHR^C^alkylQR*, or R and 
R 2 together form a chain (CH 2 ) q , as defined for formula 
(I) above, wherein preferably one of the non-terminal . 
methylene groups is replaced by a group NR X , such as NH, 
and one of the carbon atoms of the chain is substituted 

2 0 by oxo. 

The compounds of this preferred group have the 
advantage that they exhibit particularly low levels of 
activity at calcium channel receptors. 

Within this preferred groups of compounds, where at 
25 least one of R 1 and R 2 represents Cl _ 4 straight or 
branched chain alkyl substituted by a group CONR R , 
preferably at least one of R a and R b is other than H and 
is more preferably Chalky! , such as methyl, and the 
other of R 1 and R 2 is preferably other than H and is more 
30 preferably Cj-ealkyl, such as methyl. 

A further sub-group of compounds which possess the 
advantage of low calcium channel activity mentioned above 
is represented by compounds wherein at least one of R 
and R 2 represents an alkyl chain selected from CH 2 , 
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CH(CH 3 ), C(CH 3 ) 2 , CH(CH 2 CH 3 ), C(CH 3 ) (CH 2 CH 3 ) , 
CH(CH 2 CH 2 CH 3 ) and CH(CH(CH 3 ) 2 ) , preferably CH 2 or 
CH(CH 3 ), substituted by a group CONR 12 C 1 - 4 alkylNR a R b , 
such as, for example, CONHC 1 - 4 alkylNH(C 1 - 4 alkyl) , or 
5 C0NHC 1 _ 4 alkylN(C 1 « 4 alkyl) 2 . 

Suitable values for the group R 3 include H and 

methyl, preferably H. 

Suitably R 4 represents a C x _ 3 alkyl chain bearing a 
substituent which is a substituted phenyl group. Suitable 
10 phenyl substituents include methyl, methoxy, nitro, 
cyano, halo and trifluoromethyl. Preferably R 4 
represents methyl substituted by a substituted phenyl 
group. Preferably one or two substituents will be 
present in the phenyl ring. More preferably R 4 
15 represents methyl substituted by 3,5-disubstitutedphenyl. 
Particularly preferred are compounds wherein R 
represents methyl substituted by 3 , 5-dimethylphenyl or . 
3 , 5-bistrif luoromethylphenyl . 

Preferably X and Y each represent H. 
20 Suitably 2 represents oxa or a group NH. Preferably 

Z represents oxa. 

A preferred sub-class of compounds according to the 
invention is represented by formula (lb) : 

,NR 20 R 2t 




(lb) 



wherein 

Q is as defined for formula (I) above, preferably 
R 9 CR 10 R 13L , more preferably benzhydryl (CH (phenyl) 2 ) ? 
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R 20 R 21 eacn independently represent H; Cj-6 
alkyl optionally substituted by hydroxy, cyano, C0R a f 
COOR a , C0NR a R b , COCx-ealkylNR^, CONR^Ci-galkylC^ , 
CONR 12 C 1 -. 6 al*ylCONR a R b or NR a R b , where R a and R b each 
independently represent H, alkyl, phenyl (optionally 

substituted by one or more of Cx-ealkyl, Ci-ealkoxy, halo 
and trifluoromethyl) , phenyl (C^alkyl) (optionally 
substituted In the phenyl ring by one or more of Ci_ 6 
alkyl, Ci-s alkoxy, halo and trifluoromethyl) or R a and 
R b together form a chain (CH 2 ) P optionally substituted by 
oxo where p is 4 or 5 and where one methylene group may 
optionally be replaced by an oxygen atom or a group NR X 
where R x is as above defined, and R 12 is H, Cj-ealkyl, 
phenyl (optionally substituted by one or more of 
Cx-ealkyl, Ci-ealkoxy, halo and trifluoromethyl) ; or 
phenyl (C 1 _ 4 alkyl) (optionally substituted in the phenyl 
ring by one or more of Ci-galkyl, C^alkoxy, halo and - 
trifluoromethyl); phenyl (C 1 . 4 alkyl) (optionally 
substituted by one or more of Cx-galkyl, C^alkoxy, halo 
or trifluoromethyl in the phenyl ring); C 2 -6 alkenyl; 
C 2 -6 alk y nvl; CORa '* C00Ra '* COCj-salkylhalo; 
COCi-ealkylNR^,- C0NR 12 c 1 _ 6 alkylC0NR a R b ; C0NR a R b or ^ 
S0 2 R a , where R a and R b are as previously defined, or R 
and R 21 together form a chain (CH 2 ) q where q is 4 or 5 
and where one methylene group may optionally be replaced 
by an oxygen atom or a group NR X where R x is as above 
defined; 

r 22 and R 23 each independently represent H, Cj-6 
alkyl, C 2 - 6 alkenyl, halo, cyano, nitro, trifluoromethyl, 
trimethylsilyl, SR C , SOR c , SQ 2 R C , OR c , NR C , R d , NR c COR , 
NR c COOR d , COOR C or CONR°R d , where R c and R d are as 
previously defined; 
and salts and prodrugs thereof. 
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wherein 

R 30 and R 31 each independently represent H; 

15 c 1 - 4 alkyl optionally substituted by hydroxy, cyano, 
COR 13 , COOR 13 , CONR 13 R 14 , COC 1 - 4 alkylNR 13 R 14 , 
CONR 13 C 1 _ 4 alkylOR 14 , CONR 13 C 1 - 4 alkylCONR 13 R 14 or NR 13 R 14 
(where R 13 and R 14 are as defined for formula (la) 
above); C 2 _ 4 alkenyl; C 2 _ 6 alkynyl; COR 13 , COOR 13 , 

20 CONHR 13 , CO Cl _ 4 alkylNR 13 R 14 , CONR 13 C 1 - 4 alkylCONR 13 R 14 , 

CONR 13 R 14 or S0 2 R 13 (where R 13 and R 14 are as previously 
defined), or R 30 and R 31 together form a chain (CH 2 ) q as 

previously defined;* 

R 32 and R 33 each independently represent H, C!_ 6 

25 alkyl, C 2 _ 6 alkenyl, C X - 6 alkoxy, halo, cyano, nitro, 
trifluoroinethyl, trimethylsilyl, hydroxy, phenoxy or 
amino ; and 

n and m are as previously defined; 
and salts and prodrugs thereof. 

A sub class of compounds of formula (Ic) is 
represented by compounds wherein R 30 and R 
independently represent H, C^e alkyl, phenyl (Ci_ 4 
alkyl) , (optionally substituted by one or more of C^e 
alkyl, C!_ 6 alkoxy, halo and trifluoromethyl in the 



30 



SUBSTITUTE SHEET 



WO 93/01160 



PCI7GB92/01213 



14 - 



phenyl ring), COR 36 , COOR 36 or CONHR 36 , where R is C x . 6 
alkyl or phenyl (optionally substituted by one or more of 
Ci-6 alkyl, C X _ 6 alkoxy, halo and trif luoromethyl) . 

One preferred group of compounds of formula (lb) are 
5 compounds wherein at least one of R 20 and R 21 represents 
an alkyl chain selected from CH 2 , CH(CH 3 ) , C(CH 3 ) 2 , 
CH(CH 2 CH 3 ), C(CH 3 )(CH 2 CH 3 ), CH(CH 2 CH 2 CH 3 ) and 
CH(CH(CH 3)2 ), preferably CH 2 or CH(CH 3 ) , substituted by a 
group selected from cyano, C0 2 H, C0 2 (C 1 _ 6 alkyl) , SO z R , 
10 CONR a R b , CONR 12 C 1 _ 4 alkylCONR a R b or CONHC^alkylOR , or 
r20 and R 21 together form a chain (CH 2 ) q , as defined for 
formula (I) above, wherein preferably one of the non- 
terminal methylene groups is replaced by a group NR , 
such as NH, and one of the carbon atoms of the chain xs 

15 substituted by oxo. 

A further preferred group of compounds of formula 
(lb) are compounds wherein at least one of R 20 and R 
represents an alkyl chain selected from CH 2 , CH(CH 3 ) , 
C(CH 3)2 , CH(CH 2 CH 3 ), C(CH 3 )(CH 2 CH3), CH(CH 2 CH 2 CH 3 ) and 

20 CH(CH(CH 3 ) 2 ) , preferably CH 2 or CH(CH 3 ) , substituted by a 
group C0NR 12 C 1 . 4 alkylNR a R b . 

Preferred values of the group NR R include: 
NHCH(CH 3 )CONH 2 , NHCH 2 CONHCH 2 CONH 2 , NHCH 2 C0NHCH 3 , 
N(CH 2 CONH 2 ) 2 , NHCH 2 CONH(CH 2 ) 2 OH, NHCH 2 COHH 2 , 

25 NHCH 2 CON(CH 3 ) 2 , N(CH 3 ) CONHCH 3 , N(CH 3 ) C0N(CH 3 ) 2 , 
NHCH 2 CONH (CH 2 ) 2 OCH 3 , N (CH 3 ) CH 2 CONH (CH 2 ) 2 OCH 3 , 
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NHCH 2 C0 N v 7 N— CH 3 and H 



particularly NHCH 2 CONHCH 3 , NHCH 2 CON(CH 3 ) 2 , N(CH 3 )CONHCH 3 , 
10 N(CH 3 )CON(CH 3 ) 2 , N(CH 3 ) CH 2 CONH(CH 2 ) 2 OCH 3 , 



i 




NHCH 2 C0 N / N— CH 3 and N N H 



0 



A further preferred value of the group NR 20 R 21 is 
20 NHCH 2 CONH(CH 2 ) 2 N(CH 3 ) 2 . 

Preferably R 22 and R 23 each represent methyl or 

tr if luoromethyl . 

For use in medicine, the salts of the compounds of 
formula I will be non-toxic pharmaceutical^ acceptable 
25 salts. Other salts may, however, be useful in the 

preparation of the compounds according to the invention 
or of their non-toxic pharmaceutical^ acceptable salts. 
Suitable pharmaceutical^ acceptable salts of the 
compounds of this invention include acid addition salts 
30 which may, for example, be formed by mixing a solution of 
the compound according to the invention with a solutxon 
of a pharmaceutically acceptable acid such as 
hyd ochloric acid, oxalic acid, fumaric acid, p- 
toluenesulphonic acid, maleic acid, succinic acid, acetxc 
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acid, citric acid, tartaric acid, carbonic acid or 
phosphoric acid. Salts of amine groups may also comprise 
quaternary ammonium salts in which the amino nitrogen 
atom carries a suitable organic group such as an alkyl, 
5 alkenyl, alkynyl or aralkyl moiety. Furthermore, where 
the compounds of the invention carry an acidic moiety, 
suitable pharmaceutical^ acceptable salts thereof may 
include metal salts such as alkali metal salts, e.g. 
sodium or potassium salts; and alkaline earth metal 
10 salts, e.g. calcium or magnesium salts. 

The present invention includes within its scope 
prodrugs of the compounds of formula I above. In 
general, such prodrugs will be functional derivatives of 
the compounds of formula I which are readily convertible 
15 in vivo into the required compound of formula I. 

Conventional procedures for the selection and preparation 
of suitable prodrug derivatives are described, for 
example, in "Design of Prodrugs", ed. H. Bundgaard, 

Elsevier, 1985. 
20 Preferred salts of the compounds of formula (I) 

include the tosylate, oxalate, bisoxalate, iodide and 
hydrochloride salts. Paricularly preferred are the 
hydrochloride and hydrobromide salts. 

The present invention includes within its scope 
25 solvates of the compounds of formula (I) and salts 
thereof, for example, hydrates. 

The compounds according to the invention have at 
least one asymmetric centre, and may accordingly exist 
both as enantiomers and as diastereoisomers. It is to be 
understood that all such isomers and mixtures thereof are 
encompassed within the scope of the present invention. 

For compounds of the pref rred sub-classes 
represented by formulae (lb) and (Ic) , (S) sterochemistry 
is preferred. 
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The present invention further provides 
pharmaceutical compositions comprising one or more 
compounds of formula (I) in association with a 
pharmaceutically acceptable carrier. 
5 Preferably the compositions according to the 

invention are in unit dosage forms such as tablets, 
pills, capsules, powders, granules, sterile parenteral 
solutions or suspensions, or suppositories, for oral, 
parenteral or rectal administration. For preparing solid 
10 compositions such as tablets, the principal active 

ingredient is mixed with a pharmaceutical carrier, e.g. 
conventional tableting ingredients such as com starch, 
lactose, sucrose, sorbitol, talc, stearic acid, magnesium 
stearate, dicalcium phosphate or gums, and other 
15 pharmaceutical diluents, e.g. water, to form a solid 
preformulation composition containing a homogeneous 
mixture of a compound of the present invention, or a non- 
toxic pharmaceutically acceptable salt thereof. When 
referring to these preformulation compositions as 
20 homogeneous, it is meant that the active ingredient is 
dispersed evenly throughout the composition so that the 
composition may be readily subdivided into equally 
effective unit dosage forms such as tablets, pills and 
capsules. This solid preformulation composition is then 
subdivided into unit dosage forms of the type described 
above containing from 0.1 to about 500 mg of the active 
ingredient of the present invention. The tablets or 
pills of the novel composition can be coated or otherwise 
compounded to provide a dosage form affording the 
advantage of prolonged action. For example,- the tablet 
or pill can comprise an inner dosage and an outer dosage 
component, the latter being in the form of an envelope 
over the former. The two components can be separated by 
an enteric layer which serves to resist disintegration in 
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the stomach and permits the inner component to pass 
intact into the duodenum or to be delayed in release. A 
variety of materials can be used for such enteric layers 
or coatings, such materials including a number of 
5 polymeric acids and mixtures of polymeric acids with such 
materials as shellac, cetyl alcohol and cellulose 
acetate. 

The liquid forms in which the novel compositions of 
the present invention may be incorporated for 
0 administration orally or by injection include aqueous 
solutions, suitably flavoured syrups, aqueous or oil 
suspensions, and flavoured emulsions with edible oils 
such as cottonseed oil, sesame oil, coconut oil or peanut 
oil, as well as elixirs and similar pharmaceutical 
is vehicles. Suitable dispersing or suspending agents for 
~ aqueous suspensions include synthetic and natural gums 

such as tragacanth, acacia, alginate, dextran, sodium - 
carboxymethylcellulose, methylcellulose, polyvinyl- 
pyrrolidone or gelatin. 
20 The present invention futher provides a process for 

the preparation of a pharmaceutical composition 
comprising a compound of formula (I) , which process 
comprises bringing a compound of formula (I) into 
association with a pharmaceutical^ acceptable carrier or 

25 excipient. 

The compounds of formula (I) are of value in the 
treatment of a wide variety of clinical conditions which 
are characterised by the presence of an excess of 
tachykinin, in particular substance P, activity. These 

30 may include disorders of the central nervous system such 
as anxiety, depression, psychosis and schizophrenia; 
neurodegenerative disorders such as dementia, including 
senile dementia of the Alzheimer type, Alzheimer's 
disease and Down's syndrome; demyelinating diseases such 
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as MS and ALS and other neuropathological disorders such 
as peripheral neuropathy, for example diabetic and 
chemotherapy-induced neuropathy, and postherpetic and 
other neuralgias; respiratory diseases such as chronic 
5 obstructive airways disease, bronchopneumonia, 

bronchospasm and asthma; inflammatory diseases such as 
inflammatory bowel disease, psoriasis, fibrositis, 
osteoarthritis and rheumatoid arthritis; allergies such 
as eczema and rhinitis; hypersensitivity disorders such 
10 as poison ivy; ophthalmic diseases such as 

conjunctivitis, vernal conjunctivitis, and the like; 
cutaneous diseases such as contact dermatitis, atropic 
dermatitis, urticaria, and other eczematoid dermatitis; 
addiction disorders such as alcoholism; stress related 
15 somatic disorders; reflex sympathetic dystrophy such as 
shoulder/hand syndrome; dysthymic disorders; adverse 
immunological reactions such as rejection of transplanted 
tissues and disorders related to immune enhancement or 
suppression such as systemic lupus erythematosis; 
20 gastrointestinal (GI) disorders and diseases of the GI 
tract such as disorders associated with the neuronal 
control of viscera such as ulcerative colitis, Crohn's 
disease and incontinence; disorders of bladder function 
such as bladder detrusor hyper-ref lexia ; fibrosing and 
25 collagen diseases such as scleroderma and eosinophilic 
fascioliasis; disorders of blood flow caused by 
vasodilation and vasospastic diseases such as angina, 
migraine and Reynaud's disease; and pain or nociception, 
for example, that attributable to or associated with any 
30 of the foregoing conditions, especially the transmission 
of pain in migraine. For example, the compounds of 
formula (I) may suitably be used in the treatment of 
disorders of the central nervous system such as anxiety, 
psychosis and schizophrenia; neurodegenerative disorders 
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such as senile dementia of the Alzheimer type, 
Alzheimer's disease and Down's syndrome; respxratory 
diseases such as bronchospasm and asthma; inflammatory 
diseases such as inflammatory bowel disease, 
osteoarthritis and rheumatoid arthritis; adverse 
imffi unological reactions such as rejection of transplanted 
tissues; gastrointestinal (GI) disorders and diseases of 
the GI tract such as disorders associated wxth the 
neuronal control of viscera such as ulcerative colitxs, 
Crohn's disease and incontinence; disorders of blood flow 
caused by vasodilation; and pain or nociception, for 
example, that attributable to or associated with any of 
the foregoing conditions or the transmission of. paxn xn 
migraine- 

The compounds of formula (I) are particularly useful 
in the treatment of pain or nociception and/or 
inflammation and disorders associated therewith such as, - 
for example, neuropathy, such as diabetic and 
chemotherapy-induced neuropathy, postherpetic and other 
neuralgias, asthma, osteoarthritis , rheumatoid arthrxtxs 

and especially migraine. 

The present invention further provides a compound of 
formula (I) , DL-diphenylalanine benzyl ester, 
2-benzamido-3,3-diphenylpropanoyl benzamxde, or 
2-benzamido-3- P henyl-3-benzyl-propanoyl benzamxde, for 
use in therapy. According to a further or alternative 
aspect, the present invention provides a compound of 
formula (I) , DL-diphenylalanine benzyl ester, 
2-benzamido-3,3-diphenylpropanoyl benzamxde, or 
2-benzamido-3-phenyl-3-benzyl-propanoyl benzamxde, for 
use in the manufacture of a medicament for the treatment 
of physiological disorders associated with an excess of 
tachykinins, especially substance P. The present 
invention also provides a method for the the treatment or 
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prevention of physiological disorders associated with an 
excess of tachykinins, especially substance P, which 
method comprises administration to a patient in need 
thereof of a tachykinin reducing amount of a compound of 
5 formula (I) , DL-diphenylalanine benzyl ester, 

2-benzamido-3,3-diphenylpropanoyl benzamide, or 
2-benzamido-3-phenyl-3-benzyl-propanoyl benzamide, or a 
composition comprising a compound of formula (I) , DL- 
diphenylalanine benzyl ester, 
10 2 -benzamido-3,3-diphenylpropanoyl benzamide, or 

2-benzamido-3-phenyl-3-benzyl-propanoyl benzamide. 

In the treatment of the conditions associated with 
an excess of tachykinins, a suitable dosage level is 
about 0.001 to 50 mg/kg per day, in particular about 0.01 
15 to about 25 mg/kg, such as from about 0.05 to about 10 
mg/kg per day. For example, in the treatment of 
conditions involving the neurotransmission of pain 
sensations, a suitable dosage level is about 0.001 to 25 
mg/kg per day, preferably about 0.005 to 10 mg/kg per 
20 day, and especially about 0.005 to 5 mg/kg per day. The 
compounds may be administered on a regimen of l to 4 
times per day, preferably once or twice per day. 

According to one general process, (A) , the compounds 
according to the invention wherein Z is O or S may be 
25 prepared by reaction of a compound of formula (II) 




N R 1 R 2 



Z-H 



(ID 
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^ •„ o r 2 r 3 v and Y are defined as for formula 

wherein Q, R i K i ft ' _4„ o , 
«) and Z is O or S, with a compound of formula R Hal, 
where R 4 is as defined for formula (I) and Hal is halo, 
such as bromo, chloro or iodo, in the presence of a base. 
5 ' The reaction is conveniently carried out in a 
' suitable organic solvent, such as ether, for example, 
tetrahydrofuran, suitably at ambient temperature 

Suitable bases of use in the reaction include alkali 
or alkaline earth metal hydrides, for example, sodium 

10 hydride. 

According to a second general process, (B) , 
compounds of formula (I) wherein Z is 0 or S, X and * are 
H and Rl, R 2 and R 3 each represent H may be prepared from 
intermediates of formula (III) 

15 




25 



30 



(IN) 

wherein Q and R 4 are as defined for formula (I) , Z is 0 
Ts, and « represents a group HH or HOH, by reduct^n. 

suitable reducing agents of use in the reaction 
include, where W is HH, alKali metal borohydrides, such 
as, for example, sodium cyanoborohydride. where « rs 
NOH, suitable reducing agents include alkaH. metal 
hydrides, such as lithium aluminium hydride, borane 
hydrogen in the presence of a catalyst, such as a nobel 
metal catalyst, for example rhodium, platinum or 
palladium, which may be supported, for "ample on carbon, 
dissolving metal reduction, for example us.ng an alKalx 
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metal, such as sodium, in an alcohol, such as ethanol, or 
sodium amalgam. 

The reaction is conveniently effected in a suitable 
organic solvent, such as an ether, for example, 
5 tetrahydrofuran, an alcohol, for example, ethanol or 

methanol, or a mixture 6f solvents. The solvents chosen 
will depend on the particular reducing agent used, and 
suitable solvents will be readily apparent to those 
skilled in the art. 
.0 The compounds of the invention wherein Z is a group 

NR 7 and X and Y together represent =0 may be prepared 
from the compounds of formula (II) wherein Z is O and X 
and Y together represent =0 by reaction with a compound 
of formula HNR 7 R 4 in the presence of a coupling agent, 
L5 such as dicyclohexylcarbodiimide. 

The reaction is suitably effected in an aprotic 
organic solvent, such as dichloromethane or 
dimethylformamide, or a mixture thereof. 

The compounds according to the invention wherein Z 
20 is NR 7 and X and Y are H may be prepared from the 

corresponding compounds of formula (I) wherein X and Y 
together represent =0, by reduction. 

- Suitable reducing agents of use in the reaction 
include borane and metal hydrides, such as lithium 
25 aluminium hydride. The reaction is conveniently effected 
in a suitable orgainc solvent, such as an ether, for 
example , tetrahydrofuran . 

Compounds of formula (II) wherein Z is 0 and X and Y 
together represent a group =0 may be prepared from 
30 intermediates of formula (VTI) 
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Ph 

Ph 
CN 

(VI I) 



wherein Q and R 3 are as above defined and Ph represents 
phenyl, by hydrolysis. 

The reaction is conveniently effected by heating a 
solution of the compound of formula (VII) in concentrated 
15 hydrochloric acid at reflux. 

Compounds of formula (II) wherein Z is S may be 
prepared from the corresponding compounds of formula (II) 
wherein Z is O by treating the latter compound with 
Lawesson's reagent or phosphorus pentasulphide in a 
suitable solvent, e.g. pyridine, at ambient or elevated 
temperature, suitably at the reflux temperature of the 

chosen solvent. 

Compounds of formula (II) wherein X and Y represent 
H may be prepared from the corresponding compounds of 
formula (II) wherein X and Y together represent =0, by 
reduction. 

Suitable reducing agents include metal hydrides, 
such as lithium aluminium hydride. The reaction is 
conveniently effected in a suitable organic solvent, such 
as ether, for example, tetrahydrofuran, suitably at 
elevated temperature, such as the reflux temperature of 
the solvent. 
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Conveniently, intermediates of formula (III) wherein 
W is NH (I1IA) are not isolated, but are generated in 
situ by reaction of a compound of formula (V) 



wherein R 4 and Z are as defined for formula (III) , by 
reaction with a metallated species of formula Q-M where Q 
is as defined for formula (I) and M is a metal, such as 
lithium, or a species MgHal, where Hal represents halo 
.5 such as bromo, chloro or iodo. The metallated species Q- 
M is itself preferably generated in situ from a compound 
of formula Q-H, by conventional procedures, such as 
treatment with an organolithium reagent, for example n- 
butyl lithium. 

>0 intermediates of formula (V) may be prepared by 

reaction of a compound of formula R 4 -Hal, where Hal 
represents halo, such as chloro, bromo or iodo, with a 
compound HCCH 2 ZH in the presence of base, such as an 
alkali metal cabonate, for example potassium carbonate. 

25 compounds of formula (III) wherein w is NOH (IIIB) 

may be prepared from the corresponding ketones of formula 
(III) wherein W is O (IIIC) by reaction with 
hydroxy lamine in the presence of a base. Suitably the 
hydroxy lamine will be in the form of a salt, such as the 

30 hydrochloride salt. 

Suitable bases of use in the reaction include 
teriary amines such as, for example, triethylamine. 

Ketones of formula (IIIC) may be prepared from 
azides of formula (VI) 




(v) 
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(VI) 

where Q is as defined for formula (!) . by reaction with a 
I^und of formula Prefers in ° f 

a suitable catalyst, such as rhodium acetate 

The reaction is conveniently effected in a suitable 
organic solvent, such as a hydrocarbon, for example, 

^'"Impounds of formula <V» may be prepared from acyl 
halides of formula QCOHal, where Q and Hal are as above 
defined, by treatment with diasomethane. 

The diazomethane is employed as a solution in 
Methyl ether and the reaction is conducted at low 

-TZZZ or formula^ may be prepared from 
the corresponding carboxylic acids of formula oco 2 H by 
"nvenrTonal methods. Xcids of formula QC0 2 H are Known 
^pounds or may be prepared fro. fcnown compounds by 
conventional procedures, such as those set out in the 
accompanying examples, or methods analogous thereto. 

intermediates of formula (VII) may be prepared fr 
compounds of formula (VIII) 
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R 3 



NC 



N 




Ph 



Ph 



(VIM) 

wherein R 3 is as defined for formula (I) , by reaction 
with a compound of formula Q-Hal, where Q and Hal are as 
previously defined, in the presence of a base. 

Suitable bases of use in the reaction include metal 
hydroxides, for example, sodium hydroxide. The reaction 
is' conveniently effected in a mixture of water and a 
15 suitable organic solvent, such as a hydrocarbon, for 
example, toluene, in the presence of a phase transfer 
catalyst, such as benzyltrimethyl ammonium chloride. 

Compounds of formula (VIII) are commercially 
available or may be prepared by procedures readily 
20 apparent to one skilled in the art. 

Compounds of formula Q-Hal may be prepared according 
to the procedure described by E. J. Corey, Tetrahedron 
Lett. t 1972, 4339, or by other conventional procedures 
which will be readily apparent to those skilled in the 
25 art. 

Compounds of formula (I) may also be prepared from 
other compounds of formula (I) . Thus, for example, 
compounds of formula (I) wherein one or both of R 1 and R 
represent hydrogen may be reacted with an optionally 
30 substituted alkylating or an acylating agent to produce 
compounds of formula (I) wherein one or both of R 1 and R 
represent an optionally substituted alkyl or an acyl 
group. Suitable procedures are described in the 
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accompanying examples, or will be readily apparent to one 

skilled in the art. . _ o „ 

Conversely, compounds of formula (I) wherein one or 
both of R 1 and R 2 represent, for example, an acyl or a 
5 benzyl group, may be converted to compounds of formula 

(I) wherein one or both of R and R represent H by for 
example, hydrolysis or catalytic hydrogenation. Suxtahle 
reagents and conditions are decribed in the ™™ 
examples, or will be readily apparent to one skxlled xn 
10 the art of organic chemistry. 

Where the above-described process for the 
preparation of the compounds according to the inventxon 
gives rise to mixtures of stereoisomers these xsomers 
Ly, if desired, be separated, suitably by conventxonal 
15 techniques such as preparative chromatography. 

The novel compounds may be prepared xn racemxc form, 
or individual enantiomers may be prepared either by • 
enantiospecific synthesis or by resolution. The novel 
compounds may, for example, be resolved into thexr 
20 component enantiomers by standard techniques, such as the 
formation of diastereomeric pairs by salt f ormatxon wxth 
an optically active acid, such as (-)-di-p-toluoyl-d- 
tartaric acid and/or ( + ) -di-p-toluoyl-l-tartarxc acxd 
followed by fractional crystallization and regeneratxon 
25 of the free base. The novel compounds may also be 

resolved by formation of diastereomeric esters or amxdes, 
for example, leucine methyl esters, followed by 
chromatographic separation and removal of the chxral 

auxiliary. . 

During any of the Above synthetxc sequences xt may 

' * he necessary and/or desirable to protect sensitive or 

reactive groups on any of the molecules concerned. Thxs 

may be achieved by means of conventional protectxng 

groups, such as those described in P^tiy^lP^n 
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Organic Chemistry , ed. J.F.W. McOmie, Plenum Press, 1973; 
and T.W. Greene and P.G.M. Wutts, Protective Groups in 
organic Synthesis . John Wiley & Sons, 1991. The 
protecting gxoups may be removed at a convenient 
subsequent stage using methods known from the art. 

The following Examples illustrate the preparation of 
compounds according to the invention. 
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RXAMPLE 1: Q-A m Tnn^i,iTn-1.ff3.5-d im ei hylphenY l)methYlo^y)- 

3, 3-diphenvlpr npane tosvlate salt 

a) To a solution of diphenylmethyleneiminoacetoiritrile 
(44g), benzyltrimethyl ammonium chloride (4.4g) and sodium 
5 hydroxide (48.4g) in toluene (40ml) and water (90ml) was added 
bromodiphenylmethane (149.40 at 0°C. After the solution had 
been stirred at room temperature for 5h a mixture of water 
(200ml), ethyl acetate (40ml) and hexane (160ml) was added. 
The solution was filtered and the residue washed with ethyl 
10 acetate/hexane and dried in vacuo to give 3 1 3-diphenyl-2- 
fHi phenvlmet ^ ylftneimino) pronrionitrile 47. 6g. X H NMR. 
(360MHz, CDC1 3 ) 5 7.5-6.87 (20H, m, aryl), 4.8 (1H, d, J = 
8.85H), 4.69 (1H, d, J = 9.2Hz). An analytical sample was 
recrystallised from ethyl acetate/hexane mp = 152-153 0 C. 
15 b) 3,3-Diphenyl-2-(Diphenylmethyleneimino)proprionitrile 

(Example la, 46.7g, 0.12Mol) was heated in a solution of 5.5M- 
hydrochloric acid (200ml) at reflux for 48h. The solid which 
crystallized from the cooled solution was removed by filtration, 
washed with diethyl ether and dried to give ft ^Phenylalanin e 
20 h ydrochloride 21g. *H NMR (250MHz, DMSO d 6 ) 5 8.6 (3H, 
vbs), 7.6-7.1 (10H, m), 4.8 (iH, d, J = 10.4Hz), 4.4 (1H, d, J = 
10.4Hz). 

c) To a solution of lM-hthium aluminium hydride in diethyl 
ether (40ml) was added B,B-diphenylalanine hydrochloride 
25 (3.70g, Example lb) over a period of lh. The solution was 
heated at reflux for lh, cooled to room temperature and to the 
solution was cautiously added 2M-sodium hydroxide (40ml). 
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After filtering the solution through Celite, the residue was 
washed with ethyl acetate and the organic phase of the 
combined filtrates was washed with water, saturate brine and 
dried (MgS0 4 ). The solid which formed on removal of the 
solvent in vacuo was washed with hexane to give 2-amino-3.3- 
rii phfinvlpropan-l-ol 2.52g, mp 107-8°C. *H NMR (360MHz, 
CDCI3) 8 7.36-7.14 (10H, m), 3.79 (1H, d, J = 10.5Hz), 3.6 (1H, 
m), 3.57 (1H, dd, J = 10.7Hz and 3.3Hz), 3.31 (1H, dd, J = 
10.7Hz and 6.7Hz), m/z (CI+) 228 (M+H). 

d) A solution of 2-amino-3,3-diphenylpropan-l-ol (2.3g, 
Example lc) and di-t-butyldicarbonate (2.65g) in 
dichloromethane (25ml) was stirred at room temperature for lh. 
The solid which formed on removal of the solvent was 
recrystallized from diethyl ether to give 2-t- 
butoxvcarb "" V^^^»-3.3-diphenvlpropan-l-ol (2.85g, mp 95- 
96°C. l H NMR (250MHz, CDCI3) 5 7.34-7.15 (10H, m), 4.58 (1H, 
bd), 4.48 (1H, m), 4.1 (1H, d, J = 10.6Hz), 3.67 (lH,.dd, J = 
11.13Hz and 3.11Hz), 3.5 (1H, dd, J = 11.3Hz and 4.45Hz), 1.31 
(9H,s). 

e) To a solution of 2-t-butoxycarbonylamino-3,3- 
diphenylpropan-l-ol (LOg, Example Id) in tetrahydrofuran (5ml) 
and dimethylformamide (1ml) was added sodium hydride (O.llg, 
80% suspension in oil) over 15 minutes. After an additional 10 
minutes 3,5-dimethylbenzyl bromide (0.73g) was added and the 
solution stirred at room temperature for 3h. The solvent was 
removed in vacuo and the residue partitioned between ethyl 
acetate and water. After washing the organic phase with 
saturated brine and drying (MgS0 4 ), the solvent was removed 
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in vacuo and the residue chromatographed on silica gel in ethyl 
acetate/hexane (1:10) to give 9.-t.hiitoxvcarbonylamipo-l-((3,5- 
r1iTn ft t.hvlnheD y^methvloxv )-a ,a-di P henvlpropane 0.38g. *H 
NMR (360MHz, CDCI3) 6 7.3-6.9 (13H, m), 4.7 (1H, bd), 4.6 (1H, 
bt), 4.43 (1H, d, J = 16.7Hz), 4.3 (2H, m), 3.4 (1H, dd), 3.2 (1H, 
dd, J = 9.4Hz and 2.82Hz), 2.3 (6H, s), 1.3 (9H, s). m/z (CI + ) 446 
(M+H). 

f) A solution of 2-t-butoxycarbonyl-l-((3,5- 
dimethylphenyl)methyloxy)-3,3-diphenylpropane (0.38g, 
Example le) in trifluoroacetic acid (10ml) was evaporated after 
10 minutes. A solution of the residue in ethyl acetate was 
washed with 10% aqueous sodium carbonate, water, saturated 
brine and dried (MgS0 4 ). Evaporation of the solvent in vacuo 
and chromatography of the residue on silica gel elating with a 
mixture of chloroformtmethanoliacetic acid (85:10:5) gave an oil 
(0.23g) upon evaporation. To a solution of this residue in 
methanol, was added a solution of toluene sulfonic acid 
monohydrate (0.115g) in methanol (5ml). The solvent was 
removed in vacuo and the residue crystallized by addition of 
ethyl acetate/hexane to give 2-ammonium-l-((3,5- 
^^^hvlnher yl^ethvloxvVa .a-Hiphenvlpropane tosylate salt 
mp 136-137°C. *H NMR (360MHz, CDClg) 7.8 (3H, bs), 7.76 
(2H, d, J = 8.0Hz), 7.42-7.14 (12H, m), 6.9 (1H, s), 6.8 (2H, s), 
4.4-4.2 (3H, m), 4.12 (1H, bm), 3.62 (1H, dd, J = 10.Hz and 
2.72Hz), 3.5 (1H, dd, J = 10.5Hz and 5.9Hz), 2.36 (3H, s), 2.27 
(6H, s). m/z (CI + ) 346 (M+H). Found C, 69.02; H, 6.60; N, 2.58. 
C 24 H 2 7NO.C 7 H 8 S0 3 . 1.25(H 2 0) requires C, 69.04; H, 6.99; N, 

2.59%. 
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EXAMPLE 2 : 2-Dime thvl ammonium- !-(( 3.5- 
dimethylph^ivl)methvlo3cv)-3.3-diphenvlpropane tosvlate salt 

A solution of 2-t-butoxycarbonyl-((3,5- 
dimethylphenyl)methyioxy)-3,3-diphenylpropane (0.38g, 
5 Example le) in trifluoroacetic acid (10ml) was evaporated after 
10 minutes. A solution of the residue in ethyl acetate was 
washed with 10% aqueous sodium carbonate, water, saturated 
brine and dried (MgSO^). The solvent was removed in vacuo 
and to a cooled solution of the residue in methanol (10ml) at 0°C 
10 was added acetic acid (0.25ml), sodium borohydride (0.106g) and 
aqueous formaldehyde (0.167ml, 38% w/v). After stirring the 
solution at room temperature for lh the solvent was removed in 
vacuo and the residue partitioned between ethyl acetate and 
10% aqueous sodium carbonate. The organic phase was washed 
15 with water, saturated brine and dried (MgS0 4 ). Evaporation of 
the solvent and addition of 4-toluene sulfonic acid monohydrate 
(0.162g) in ethanol gave after recrystallisation from.ethyl 
acetate/hexane 2 -dim ethyl ammonium- !-(( 3.5- 
dimethvlphenyl)methvloxv)-3.3-diphenvlpropane tosvlate salt 
20 mp 69-75°C. *H NMR (360MHz, CDC1 3 ) 8 7.76 (2H, d, J = 
8.1Hz), 7.47-7.14 (13H, m), 6.92 (1H, s), 6.76 (2H, s), 4.58 (1H, d, 
J = 11.0Hz), 4.3 (1H, bd, J = 10.8Hz), 4.3 (1H, d, J = 11.3Hz), 4.1 
(1H, d, J = 11.6Hz), 4.0 (1H, bd, J = 10.2Hz), 3.4 (1H, dd, J = 
11.8Hz and 3.9Hz), 3.0 (3H, d, J = 4.8Hz), 2.62 (3H, d, J = 
25 4.9Hz), 2.34 (3H, s), 2.28 (6H, s). Found C, 70.87; H, 7.28; N, 
2.42. C26H3iNO.C 7 H 8 SO 3 .0.75(H 2 O) requires C, 70.87; H, 
7.30; N, 2.50%. 
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EXAMPLE 3: 2-t-ButoxvcarbonvlaT ninn-3.3-diphenvlpropanoyl- 

(2-methoyYphenvl)m afV 'y 1arn ^ ft 

a) A solution of p,p-diphenylalanine hydrochloride (2.5g, 
9.01mmol), di-t-butyldicarbonate (3.0g, 14.02mmol) and 
triethylamine (2.6ml) in dichloromethane (50ml) was heated at 
reflux for 0.5h. To the solution was added N,N- 
dimethylethylenediamine (0.49ml) and the solution allowed to 
cool to room temperature. To the solution was added aqueous 
citric acid and the organic phase was washed with water, 
saturated brine and dried (MgS0 4 ). To the residue, obtained 
after removal of the solvent in vacuo, was added diethyl ether 
(30ml) and oicydohexylamine (1.63g), to give after filtering and 
dry ing N-t-bntoxycarbonvl- p-ft-diphenvlalanine 
^i^lnhPxvlamine salt, 4.7g mp 154-154.5°C. *H NMR 
(250MHz, CDC1 3 ) 5 7.4-7.0 (10H, m), 5.0 (1H, d, J = 9.5Hz), 4.7 
(1H, dd), 4.5 (1H, d, J = 7.05Hz), 2.8 (2H, m), L9-1.5 (10H, m), 

1.4-1.0 (19H, m). m/z (CD 340 (M-H). 

h) N-t-Butoxycarbonyl-p,p-diphenylalanine 

dicydohexylamine (1.06g) was liberated from its 

dicydohexylamine salt by extraction into ethyl acetate from an 

aqueous citric acid solution, followed by washing (water and 

saturated brine) and drying (MgS0 4 ). The solvent was removed 

in vacuo and to a solution of the residue in dichloromethane 

(8ml) and dimethyiformamide (2ml) was added 1- 

hydroxybenzotriazole (0.31g) and dicyciohexylcarbodiimide 

(0.42g). After the solution had been stirred for 15 minutes 2- 

methoxybenzylamine (0.334g) was added and stirring continued 

for 16h. The solution was filtered and the filtrate partially 

evaporated and dissolved in ethyl acetate and 10% aqueous 
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sodium carbonate. After filtering the solution the two phases 
were separated and the organic phase washed further with 10% 
aqueous citric acid, water and saturated brine. After drying the 
solution (MgS04> the solvent was removed by evaporation and 
the residue recrystallized from hot methanol to give 2-t- 
butoxvcarbonvlamino-3.3-diphenvlpropan ovl-(2- 

methoxvpheP Y"™»»H la ™ 1 ''* fl 0.663g, mp 197-195.5°C. *H NMR 
(250MHz, CDC1 3 ) 8 7.26-6.7 (14H, m), 6.0 (1H, bs), 4.99 (1H, 
bd), 4.80 (1H, t, J = 9.6Hz), 4.5 (1H, d, J = 9.8Hz), 4.26 (2H, d, J 
= 5.9Hz), 3.7 (3H, s), 1.3 (9H, s). m/z (CI + ) 461 (M+H). Found 
C, 73.14; H, 7.06; N, 6.16. C 28 H32N 2 0 4 requires C, 73.03; H, 
7.00; N, 6.08%. 

EXAMPLE 4: 2-Ammonium-3.3-diphenvlpropanovl-(2- 
methoxyphenvl)methvlamide tosvlate salt 

A solution of 2-t-butoxycarbonylamino-3,3- 
diphenylpropanoyl-(2-methoxyphenyl)methylamide (0 .454g, 
Example 3b) in trifluoroacetic acid (10ml) was stirred for 10 
minutes then evaporated. To an ethanolic solution of the 
residue was added a solution of 4-toluene sulfonic acid (0.20g) in 
ethanol. The solution was evaporated and the residue 
crystallized from ethyl acetate to give the title compound 0.29g, 
mp 105 e C. *H NMR (360MHz, DMSO d 6 ) 8.5 (1H, t), 8.3 (3H, 
bs), 7.5-7.2 (12H, m), 7.2 (1H, t), 7.1 (2H, d, J = 7.5Hz), 6.9 (1H, 
d), 6.6 (1H, t, J = 7.9Hz), 6.2 (1H, d, J = 7.4Hz), 4.78 (1H, bd), 
4.3 (1H, d, J = 11.3Hz), 4.1 (1H, dd, J = 15.8 and 6.3Hz), 3.96 
(1H, dd, J ■ 15.8Hz and 4.9Hz), 3.73 (3H, s), 2.28 (3H, s). m/z 
(CI + ) 361 (M+H). Found C, 66.64; H, 6.03; N, 5.15. 
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C 23 H24 N 2°2- C 7 H 8 SO 3 .0.5(H 2 O) requires C, 66.52; H, 6.14; N, 
5.17%. 

TTCAMPLE 5- fy-™™thv1 P henv1Wthy1 g^ammomum^g; 

di phenvmro r Q ™ flte *osvlate salt 

a) N-t-Buto X ycarbonyl-p,p-dipheiiylalaniae 

dicyclohexylamine (2.5g, Example 3a) was liberated from its 
dicyclohexylaniine salt by extraction into ethyl acetate from an 
aqueous citric acid solution, followed by washing (water and 
saturated brine) and drying (MgS0 4 ). The solvent was removed 
in vacuo and to a solution of the residue in methanol (10ml) was 
added a solution of caesium carbonate (0.78g) in water. After 
the solution had been evaporated to dryness and evaporated 
repeatedly from a dimethylformamide solution, 
dimethylformamide (10ml) and 3,5-dimethylbenzylbromide 
(1.43g) were added. After stirring at room temperature for 16h, 
the solvent was removed in vacuo and the residue partitioned 
between ethyl acetate and 10% aqueous sodium carbonate. The 
organic phase was washed further with water, saturated brine, 
dried (MgS0 4 ) and evaporated to dryness. The residue was 
recrystallized from ethyl acetate/hexane to give {3^ 
^^vI phepyDim HiTl ? t hntoTycarhonylamino-3,3- 
^^ronanoate, 1.54g, mp 123*C. *H NMR (360MHz, 
CDC1 3 ) 5 7.40 (10H, m), 7.06 (1H, s), 6.84 (2H, s), 5.24 (1H, bt), 
5.00 (3H, m), 4.50 (1H, bd), 2.40 (6H, s), 2.48 (9H, s). Found C, 
74.95; H, 7.39; N, 3.09. C 28 H 31 N0 4 requires C, 75.31; H, 7.22; 
N, 3.14%. 

b) (3,5-Dimethylphenyl)methyl 2-t-butoxycarbonylamino- 
3,3-diphenylpropanoate (lg, Example 5a) was dissolved in 
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trifluoroacetic acid (10ml) for 10 minutes then evaporated to 
dryness. A solution of 4-toluene sulfonic acid (0.42) in ethanol 
was added and evaporated to dryness. On addition of ethyl 
acetate crystals formed which were removed by filtration and 
recrystallized from ethanol/diethyl ether to give (3.5- 
DimethylphenvDmethvl 2-»™ ™"™"™ -3.3-diphenvl propanoate 
toavlate salt 0.82g, mp 116°C. *H NMR (360MHz, CDC1 3 ) 8 8.18 
(1H, bs), 7.62 (2H, d), 7.26 (2H, dt), 7.10 (10H, m), 6.84 (1H, s), 
6.46 (2H, s), 4.86 (1H, bd), 4.62 (2H, s), 4.56 (2H, d), 2.38 (3H, s). 
m/z (CI + ) 360 (M+H). Found C, 69.78; H, 6.27; N, 2.64. 
C 24 H 25 N0 2- CjR&QS requires C, 70.03; H, 6.26; N, 2.63%. 

EXAMPLE 6: 2-Meth vl ammonium - 1-((3. 5- 
dimethvlphenvl)methvloxv)-3.3-diphenvlpropane oxalate salt 

a) Sodium hydride (80% suspension in mineral oil, 0.089) 
was added to a cooled (0°C) solution of 2-t-but03^carbonylamino- 

1- ((3,5-dimethylphenyl)methyloxy)-3,3-diphenylpropane (lg, 
Example le) in dimethylformamide (7ml). The solution was 
stirred at room temperature for 0.5h followed by addition of 
methyl iodide (0.154ml). After stirring the solution for a further 
14h water (100ml) and ethyl acetate (30ml) were added. The 
aqueous phase was washed further with ethyl acetate (2 x 30ml) 
an d the combined organic phases washed with saturated brine 
and dried (MgS0 4 ). Upon removal of the solvent in vacuo gave 

2- (N-t-butoxycarbonyl-N-methyl)amino-l-((3,5- 
dimethylphenyl)methyloxy)-3,3-diphenylpropane 1.05g as a 
colourless oil. This oil was dissolved in trifluoroacetic acid (5ml) 
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and after 0.75h the solution was evaporated to dryness. The 
residue was partitioned between dichloromethane and 2M- 
NaOH. The organic phase was dried (K 2 C0 3 ), evaporated in 
vacuo and the residue chromatographed in a mixture of 
CH 2 C1 2 /CH 3 0H/NH 3 (97:3:05). Addition of oxalic acid and 
recrystallisation of the resultant solid from diethyl ether/ethyl 
acetate/hexane gave 2 z meth S l^moninm 1 ldi^ 
,^ y l f H ft nvltor^ ^^ oxalate Salt mp - 

= 176-178C. Found: C, 71.94; H, 6.79; N, 3.08; C 25 H 29 NO. 
C 2 H 2 0 4 requires C, 72.14; H, 6.95; N, 3.12%. 

by AMPLE 7: g-Ta+.hvlammoniiini-l-((3,5- , 
^^^ gg ^^ ? lggyV3 l 3-diphenvlpropane oxalate salt 

The tiflA compound was prepared in an analogous manner 
to that described in Example 6, using ethyl iodide, m P = 178- 
177°C. Found: C, 71.51; H, 7.18; N, 3.0. C 26 H 31 NO.C 2 H 2 0 4 . 
0.4H 2 O requires C, 71.44; H, 7.24; N, 2.98%. 

PYAMPLE 8: g.Pri>i>Tlammonittm-l-((8,5' 

djgdjgj^^ ° X3late 

The compound was prepared in an analogous manner 

to that described in Example 6 using n-propyliodide, mp = 116- 
118"C. Found: C, 72.89; H, 7.29; N, 2.93. C 27 H 33 NO.C 2 H 2 0 4 
requires C, 72.93; H, 7.39; N, 2.93%. 

EXAMPLE 9: ^Cycloj^rop^lmethilam^ 
^j^^^ tosylate salt 
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The title compound was prepared in an analogous manner 
to that described in Example 6 using cyclopropylmethyl 
bromide, mp = 123-124°C. Found: C, 72.21; H, 7.15; N, 2.50. 
C 28 H3 3 NO.C 7 H 8 SOg.0.5H 2 O requires C, 72.38; H, 7.23; N, 
2.41%. 

EXAMPLE 10 : 2-Allvlammoniu m-l-((3,5- 
.1iTnftthvlp henvl)methvloxv)-3.3-diphenYlprop ane oxalate salt 

The title compound was prepared in an analogous manner 
to that described in Example 6 using allyl bromide, mp = 123- 
125°C. Found: C, 72.31; H, 7.06; N, 3.01. C 2 7H 31 NO. 
C 2 H 2 O 4 ;0.35(H 2 C» requires C, 72.28; H, 7.05; N, 2.91%. 

EXAMPLE 11 : 2-Benzvlammo nium-l-f(3.5- 
«limftthvlphenvl)methvloxv)-3.3-diphenvl propane 

The title compound was prepared in an analogous manner 
to that described in Example 6 using benzylbromide, mp = 117- 
119°C. Found:" C, 79.39; H, 6.85; N, 2.95. 
C 31 H33NO.0.55(C 2 H 2 O 4 ) requires C, 79.47; H, 7.08; N, 2.88%. 

EXAMPLE 12: l-((3.5-DimethYlphenvl)methvl n7cvV3.3-diphenvl- 
2-(N.N J^-faimethylammonium)propane iodide salt 

Methyl iodide (0.7ml) was added to a solution of 2- 
dimethylamino-l-((3,5-dimethylphenyl)methyloxy)-3,3- 

diphenylpropane (1.04g; Example 2, liberated from the salt by 
partitioning between CH 2 C1 2 and 2M-NaOH, drying (K 2 C0 3 ) 
and evaporating the organic phase) in tetrahydrofuran (10ml) 
under an atmosphere of nitrogen. After the solution had been 
stirred at 60°C for 23h, the solvent was removed in vacuo and 
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diethyl ether added to give the title compound mp = 91-92°C as 
a hygroscopic colourless solid. Found: C, 62.32; H, 6.66; N, 2.69. 
C 27 H 34 NOI.0.25H 2 O requires C, 62.37; H, 6.69; N, 2.69%. 

EXAMPLE 13: ^^-Di- phftnvl-l- ^a. R-HimethvlpbenvDinethYloxy)- 

s-n-TwrrofrK^Tntoopa™ * togylate salt 

1,4-Diiodobutane (0.54ml) was added to a solution of 2- 
aimno-l-((3 > 5.dimethylphenyl)meth y loxy)-3,3-diphenylpropane 

(0.9g; Example 1, liberated from the salt by partitioning 
between CH 2 C1 2 and 2M-NaOH, drying (K 2 C0 3 ) and 
evaporating the organic phase) in ethanol (25ml) containing 
potassium carbonate (4.0g) and sodium acetate (0.7g). The 
mixture was heated at reflux for 17h, cooled to room 
temperature and the solvent removed inyacuo. A solution of the 
residue in CH 2 C1 2 was washed with lM-NaOH (60ml), brine 
and dried (K 2 C0 3 ). After removal of the solvent by evaporation 
in vacuo the residue was chromatographed on silica (eluting 
with hexane:ethyl acetatettriethylamine 95:5:1) and tosic acid 
added to give the titl a compound mp = 162-165°C. Found: C, 
73.49; H, 7.25; N, 2.43. C 28 H 33 NO. C 7 H 8 S0 3 requires C, 73.52; 
H, 7.23; N, 2.45%. 

EXAMPLE 14: 3, 3-T>iphenvl-i -'f3 R-dimethvlphenyl)methyloxy> 
2-( piperidii »-l-yl> propape hydrochlo ride salt 

The titl e compound was prepared in an analogous manner 
to Example 13 using 1,5-diiodopentane, mp = 186-188°C. 
Found: C, 76.54; H, 7.91; N, 3.15. C 29 H 35 NO.HC1.0.25(H 2 O) 
requires C, 76.63; H, 8.09; N, 3.08%. 



Ol idotpti i-rcr r^Lirrrr-r 



-41- 

EXAMPLE 15 : a,a-ni phenvl-l-((3.5-^ i"iAtTi V 1 r hftnvl)methvloxv)- 
2-(4-morpholino>Dropane 

2-Chloroethyl ether (lOg) and sodium iodide (26g) were 
refluxed in acetone (50ml) for 16h. Diethyl ether and water 
were added to the solution and the organic phase dried (MgS0 4 ) 
and evaporated in vacuo . The residue was chromatographed on 
silica (eluting with 3% ethyl acetate in hexanes) to give 2- 
iodoethyl ether (4g). The title compound was prepared in an 
analogous manner to Example 13 using the 2-iodoethyl ether, 
mp 81-83°C. Found: C, 80.32; H, 7.99; N, 3.42. 
c 28 H 33 N0 2' a2H 2° req^s C > 80 - 23 *' H > 803; N > ZM% ' 

EXAMPLE 16 : 2-Ammonium -l-(f3.5- 
hisftrifluoromethvl)phenvDmethvlo xv)-3.3-diphenvlpropane 

oxalate salt 

1) Method A 

The title compound was prepared in an analogous manner 
to that described in Example le,f using bis- 
trifluoromethylbenzyl bromide, mp = 118-121°C. Found: C, 
52.05; H, 4.12; N, 2.57. C^lNl 0 ^* 1 - 5 (C 2 H 2 O4).0.5(H 2 O) 
requires C, 52.36; H, 4.39; N, 2.44%. 

2) Method B 

a) To a solution of cyanohydrin (70% in water, 20ml) and 
powdered K 2 C0 3 (90.7g) in ethyl acetate (250ml) was added 3,5- 
bis(trifluoromethyl)benzyl bromide (40.3g). The solution was 
stirred at room temperature for 15 minutes then was heated to 
reflux for 2.5 hours. After cooling to room temperature water 
(500ml) and ethyl acetate (500ml) were added and the organic 
phase washed with saturated brine (2 times) and dried (MgS0 4 ). 
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After removal of the solvent in vacuo, the residual oil was 
distilled under reduced pressure through a 3" vigreux column 
bpi o = 92-108° to give ff3 , f>-his(trifluoromethYl) 
r u^ T iw^vl 0 xv)acetonitrile. X H NMR (250MHz, CDCI3) 5 
7.86 (1H, s), 7.82 (2H, s), 4.85 (2H, s), 4.40 (2H, s). 

b) To a cooled (-80°C) solution of ((3,5- 
Ws(trffluorome1hyl)phen y l)methyloxy)acetomtrile (Example 18a, 
Method B, 1.2g) in tetrahydrofuran (5ml) was added boron 
irifluoride etherate (0.52ml) and 0.42M lithio diphenylmetbane 
(15ml, prepared by addition of 2.5M n-butyl Uthium (10ml) to a 
cooled (-80°C) solution of diphenylmethane (4.2g) in 
tetrahydrofuran (50ml), followed by warming to room 
temperature for lh). The solution was warmed to room 
temperature and after 1 hour glacial acetic acid (0.5ml) and 
methanol (10ml) were added followed by addition of sodium 
cyanoborohydride (0.8g). After 15 minutes solid Na 2 C0 3> water 
and ethyl acetate were added and the organic phase washed 
with water, saturated brine and dried (MgS0 4 ). After removal 
of the solvent invacuo the residue was purified by 
chromatography on silica gel (washing the column with ethyl 
acetate/petroleum ether (1:1) and eluting the product with ethyl 
acetate). The product was evaporated to dryness and 1M HQ in 
methanol added and re-evaporated. The residual crystalline 
solid was washed with diethyl ether to give 2-ammonium-l- _ 
,, 0 ^ g ^nn 0 rom-tVYW >^^ 
blonde, mp = 210-214*C. »H NMR (250MHz, DMSO-d 6 ) 8 8.15 
(3H, vbs), 8.06 (2H, s), 8.03 (1H, s), 7.55-7.14 (10H, m), 4.67 (1H, 
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d, J = 13Hz), 4.52 (2H, d+m), 4.22 (1H, d, J = 12Hz), 3.66 (1H, 
dd), 3.4 (1H, dd, J = 10.5Hz, 4.9Hz). 

EXAMPLE 17: 2-Dimethvl ammon ium- l-((3.5-bis- 
trifluoromethvlphenvl)metiivloxv)-3 t 3-diph6nvlpropane 

The title compound was prepared from 2-ammonium-l-((3,5- 
bis-trifluoromethylphenyl)methyloxy)-3,3-diphenylpropane 

(Example 16) using the procedure described in Example 2, mp = 
144-145°C. Found: C, 60.69; H, 5.05; N, 2.16. 
c 26 H 25 NOF 6 C 7 H 8 S0 3 squires C, 60.63; H, 5.08; N, 2.14%. 

EXAMPLE 18: 2-Amm onium-l-((3.5-dichlorophe nvl)methvloxy)- 
3.3-diphenvlpropane tosvlate salt 

The title compound was prepared in an analogous manner 
to that described in Example le,f using 3,5-dichlorobenzyl 
bromide, mp = 156-157°C. Found: C, 62.37; H, 5.21; N, 2.52. 

C 22 H 21 NOC1 2 C 7 H 8 S0 3 C » 62 Z6 > H ' 5 23; N ' 2 

EXAMPLE 19: 2-> T "" '^" im " 1 -( f 3-ehlorophe nvl)methvloxv)-3 1 3- 
diphenvlpropane tosvlate salt 

The title compound was prepared in an analogous manner 
to that described in Example le,f using 3-chlorobenzyl bromide, 
mp = 168-169°C. Found: C, 65.89; H, 5.69; N, 2.70. 
c 22 H 22 NOCLC 7 H 8 SO 3' 0 - 25(H 2 O) requires C, 65.89; H, 5.82; 
N, 2.65%. 

EXAMPLE 20 : 2-fN-(Carbomethoxvmethvl)ammomu TnV1-(f3,R- 
Himethvlp bRnvlteiethvloxv>-3.3-diphenvlpropan e to svlate salt 
A solution of 2-amino-l-((3,5-dimethylphenyl)methyloxy)- 



SUBSTITUTE SHEET 



- 44 - 

3,3-diphenylpropane (3.44g, liberated from the tosylate salt 
(Example 1) by partitioning between ethyl acetate and 10% 
Na 2 C0 3 solution), methyl bromoacetate (0.98ml) and 
triethylamine (1.39ml) in tetrahydrofuran (50ml) was heated to 
reflux for 16h. The solution was cooled, concentrated in vacuo 
and partitioned between ethyl acetate and water. The organic 
phase was washed with water, saturated brine and dried 
(MgS0 4 ). After evaporation the residue was chromatographed 
on silica gel eluting successively with a mixture of 5% to 25% 
ethyl acetate in petroleum ether (bp = 60-80°C). The fractions 
containing the desired product were evaporated and a solution of 
4-toluenesulfonic acid in ethanol added, evaporated to dryness 
and crystallised by addition of diethyl ether to give the title 
cojnppund, mp = 99-101°C. *H NMR (DMSO-d 6 , 360MHz) 7.56 
(2H, d, J = 7.4Hz), 7.49 (2H, d, J = 8.04Hz), 7.36 (4H, t), 7.296 
(3h! t), 7.20 (1H, dd), 7.1 (2H, d, J = 7.73Hz), 6.89 (1H, bs), 6.80 
(2H, bs), 4.55 (1H, vbd), 4.37 (2H, d), 4.2 (1H, d, J = 12Hz), 3.8 
(2H, dd), 3.7 (3H, s), 3.6 (1H, d, J = 9.6Hz), 3.4 (1H, dd, J = 9.6, 
4.3Hz), 2.29 (3H, s), 2.23 (6H, s). Found: C, 69.35; H, 6.74; N, 
2.35. C 27 H 31 N0 3 . C 7 H 9 S0 3 requires: C, 69.24; H, 6.66; N, 
2.37%. 

F.Y AMPLE 21: 9.-fffCarboxp imMn^methYl)amino)-l-((3,5r. 
^eaad^gnvl)me^yloxyl3 3-diphenvlpropane 

A solution of the methvl ester (Example 20, lg) in methanol 
(30ml) was saturated with ammonia at 0-C. The flask was 
sealed and stored at 5°C for 72h. The solvent was removed in 
vacuo and the residue chromatographed on silica gel eluting 
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with increasing concentrations of ethyl acetate in petroleum 
ether (0 to 50%). Fractions containing the desired product were 
evaporated in vacuo and the residue recrystallised from hot 
diethyl ether to give thp. title compound 624mg, mp = 72-74°C. 
*H NMR (CDC1 3 , 360MHz) 5 7.36-7.1(5 (10H, m, aryl), 6.91 (1H, 
s), 6.85 (2H, s), 5.01 (1H, bs), 4.28 (2H, s), 4.08 (1H, d, J = 
10.8Hz), 3.50 (1H, dd, J = 9.8Hz and 2.71Hz), 3.4 (1H, dt, J = 
10.7Hz and 3.4Hz), 3.2 (1H, dd, J = 9.8Hz and 3.9Hz), 3.19 (1H, 
d, J = 2.5Hz), 2.30 (6H, s). Found: C, 77.82; H, 7.53; N, 6.96. 
C 26 H 30 N 2 O 2 requires C, 77.68; H, 7.51; N, 6.95%. 

EXAMPLE 22: 2-fN-(2-Hvdrox:vethvl) aTTiTnnninm)-l-((3.5- 
i1impthvlp henvl^nethvloTvV3.3-diphe nvlpropane oxalate salt 

To a cooled (0°C) solution of the methvl ester (Example 20, 
0.52g) in tetrahydrofuran (20ml) was added a solution of Hthium 
aluminium hydride (1M in tetrahydrofuran, 2.4ml). After 10 
minutes to the solution was cautiously added water (2ml) and 
2M sodium hydroxide solution (2ml) and ethyl acetate. The 
suspension was filtered through Hyflo and the resultant organic 
phase evaporated to dryness and chromatographed on silica gel 
eluting sequentially with (50% to 100%) ethyl acetate in 
petroleum ether (bp 60-80 6 C) followed by 2% methanol in ethyl 
acetate. The resultant purified product was crystallised from 
diethyl ether as the oxalate salt to give the tide compound, mp = 
150-154°C. Found: C, 69.38; H, 6.94; N, 2.89. 
C 26 H 31 NO 2 .C 2 H 2 O4.0.25(H 2 O) requires C, 69.47; H, .6.97; N, 

2.89%. 
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BYAMPLE 23: 9-Fnrmamido-l-((3 t 5- _ 

To a solution of 2.amino-l-((3,5-dhnethylphenyl)methyloxy> 
3,3-diphenylpropane (1.2* liberated from the tosylate salt 
(Example 1) by partitioning between ethyl acetate and 10% 
Na 2 C0 3 solution) in tetrahydrofbxan (5ml) was added a cooled 
solution formed by heating a mixture of formic acid (3ml) in 
acetic anhydride (60ml) for 20 minutes at 60°C. The solution 
was stirred at room temperature for 16 h then evaporated to 
dryness and the residue chromatographed on silica gel eluting 
with a mixture of ethyl acetate in hexane. Addition of hexane 
gave the titie^ompound as a solid, mp = 74-76°C. Found: C, 
80.13; H, 7.47; N, 3.81.C 25 H 27 N0 2 requires C, 80.39; H, 7.29; 
N, 3.75%. 

Using a procedure analogous to Example le,f and the 
appropriate benzylbromide were the following Examples 
similarly prepared. 

EXAMPLE 24: 2 .^mTr>nnmm-l-((3-"^rnphenvl)methyloxy)-3,3- 

20 rfi phenvtorp r Qr>ft oxalate salt 

Mp = 75-85°C. Found: C, 62.93; H, 5.49; N, 6.11. 
C 22 H 22 N 2 O 3 .C 2 H 2 O 4 .0.25(H 2 O) requires C, 63.08; H, 5.40; N, 

6.13%. 
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EXAMPLE 25: 9.Am m nnium-i-^"^n^v-3.3-(liphenYlpropane 
oxalate salt 

Mp = 147-150°C. Found: C, 69.90; H, 6.25; N, 3.43. 
C 22 H 23 NO.C 2 H 2 0 4 requires C, 69.82; H, 6.25; N, 3.39%. 
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EXAMPLE 26 : 2-Ammoni" iyi-?-((3-io dophenvl)methvloxY)-3,3- 
diphenvlpropane oxalate salt 

Mp = 152-154°C. Found: C, 54.23; H, 4.49; N, 2.67. 
c 22 H 22 NOLC 2 H 2°4 requires C, 54.05; H, 4.54; N, 2.63%. 

EXAMPLE 2 7 : 2-Ammonium-l-((3.5- 
dimethoxyphenvl)methvloxv-3.3-diphenvlpropane oxalate salt 

Mp = 101-102°C. Found: C, 65.16; H, 6.24; N, 2.95. 
c 24 H 27 NO 3 C 2 H 2°4 0 - 625(H 2 O) requires C, 65.22; H, 6.36; N, 
2.92%. 

EXAMPLE 28 : 2-Ammonium-l-((2,5- 
^mf>th Ylphenvl)methvloxv)-3.3-diphenvlpropane oxalate salt 

Mp = 105-108°C. Found: C, 68.07; H, 6.53; N, 3.09. 
C 24 H 27 N01 - 4(C 2 H 2 C) 4 ) requires C, 68.26; H, 6.37; N, 2.97%. 

EXAMPLE 29: 9-ATnTnnniiim-l.f f3-cvanophenvl)methvloxv)-3.3- 
diphenylpropane oxalate salt 

Mp * 121-124°C. Found: C, 69.15; H, 5.58; N, 6.47. 
C 23 H 22 N 2 OC 2 H 2°4 requires C, 69.43; H, 5.59; N, 6.48%. 

EXAMPLE 30: l-f (3.5-Bis(trifluoromethvl)phenvl)methvloxv)-2- 
(((^boxa Tn^n)met hvl)ainmoninm)-3.3-diphenvlprop ane oxalate 

salt 

The title compound was prepared from 2-ammonium-l-((3,5- 
bis(trifluoromethyl)phenyl)methyloxy)-3,3-diphenylpropane 
oxalate salt (Example 16) using an analogous procedure to that 
described in Example 20 and Example 21, mp = 135-139°C. 
Found: C, 55.33; H, 4.45; N, 4.74. C 26 H24* , 6 N 2 0 2 C 2 H 2 0 4 
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requires C, 55.58; H, 4.42; N, 4.63%. 

SAMPLE 31: ^mAm ^^^^^ 
di phenvlprop "™ oxalate salt 

The «M« compound was prepared by an analogous manner 
to that described in Example fusing 3-bromobenzyl bromide. 
Mp = 130-134°C. Found: C, 58.88; H, 5.07; N, 2.92; 
C 22 H 22 BrNO.C 2 H 2 0 4 requires C, 59.27; H, 4.97; N, 2.88%. 

EXAmLE32: Q-A^nnium-l-CH B-dibrnmophenyl^ethilgxyj, 

3, 3-dipheP Y 1 P rn P ane ° xalate salt 

The *™» compound was prepared by an analogous manner 
to that described in Example le,f using 3,5-dibromobenzyl 
bromide. Mp = 194-195'C. Found: C, 52.31; H, 4.25; N, 2.67; 
C 22 H 21 Br 2 NO.0.7 (C 2 H 2 0 4 ) requires C, 52.22; H, 4.19; N, 
2.60%. 

EX^MPLE_A3_: «- A^monium-1 - f ( 3 -br o mo - 5 - 
ZIZ^Z^^^^ ^inhenvlnropaneoxakte^ 

The title compound was prepared by an analogous manner 
to that described in Example le,f using S-bromo-S-methylbenzyl 
bromide. Mp = 137-138°C. Found: C, 59.57; H, 5.10; N, 2.74; 
C 23 H 24 BrNO.C 2 H 2 O 4 .0.2(H 2 O) requires C, 59.57; H, 5.28; N, 

2.78%. 

^ fl T,om e thvnnm-^,^T^^ lpropane 

2 -Amino-l-(Cbis(tri£luoromethyl)phenyl)methyloxy)-3,3- 
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diphenylpropane (0.8g, liberated from the oxalate salt (Example 
16) by partitioning between 10% aqueous Na 2 C03 and ethyl 
acetate) was dissolved in tetrahydrofuran (30ml) together with 
triethylamine (0.492ml) and bromoacetonitrile (0.246ml), and 
the mixture heated at reflux for 4h. After the solvent had been 
removed in vacuo the residue was chromatograpbed on silica gel 
eluting with mixtures of 5% to 50% of ethyl acetate in petroleum 
ether (bp 60-80°C). The product was evaporated in vacuo to an 
oil which crystallised on standing to give the title compound, mp 
= 78-80°C. Found: C, 63.67; H, 4.60; N, 5.67; C 26 H 2 2N 2 OF 6 
requires C, 63.41; H, 4.50; N, 5.68%. m/e (CI + ) = 493 (M+H). 

EXAMPLE 35: 2-((2-Ammonium)ethv l ammonium)- 1-((3.5- 
bis(trifluoromethvl)phenvl)methvloxv)-3.3-diph envlpronanebis 

oxalate salt 

To a solution of the aminonitrile (Example 34, 0.32g) in 
tetrahydrofuran (20ml) was added a solution of lM-borane in 
tetrahydrofuran (2ml) and the mixture heated at reflux for 18h. 
Ethyl acetate and 1M-HC1 were added to the cooled solution and 
the organic phase was washed further with saturated brine and 
dried (MgS0 4 ). After removal of the solvent in vacuo the 
residue was chromatographed on silica gel eluting with 1% 
ammonia solution (SG = 0.88) in CH 2 C1 2 (v/v) containing 1%, 
2% and 5% methanol. The product, isolated as an oil after 
removal of the solvent in vacuo was crystallized by formation of 
the bis oxalate salt in diethyl ether. Recrystallization from 
ethanol/diethyl ether gave the title compound as a hygroscopic 
solid mp = 125-135°C. Found: C, 51.54; H, 4.67; N, 4.04; 
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C 2 6 H 26 F 6 N 2°- 2 0 < C 2 H 2°4> requires C, 51.88; H, 4.64; N, 
4.03%. 

RTC AMPLE 36: 9.- (N.((Car hoxam ido)methyl)-N- 
m pfh v n a mmoP^^-1.ff3.5-di i "^livl P heiivl) m ethyloxY)-3,3- 

rii phenvl Tim pani oxalate salt 

To a solution of the amino ester (Example 20, 0.68g, 
liberated from the tosylate salt by partitioning between 10% 
Na 2 C0 3 and ethyl acetate) in dimethyl formamide (20ml) was 
added sodium hydride (80% suspension in oil, 0.064g). After the 
effervescence had ceased, methyl iodide (0.2ml) was added and 
the solution stirred under an atmosphere of nitrogen for 16h. 
The product was partitioned between ethyl acetate and water, 
and the organic phase dried (MgS0 4 ) and evaporated in vacuo . 
The resultant oil was chromatographed on silica gel eluting with 
a mixture of ethyl acetate (5% to 25%) in petroleum ether (BP = 
60-80°C) to give 9-n^.(carbomet hoYv)methvl-N-methyl)amino^ 1 
fra | R.HiTn e thvlp^^y1^^hvloyy)-3 3-Hiphenylpropane. The 
methvl ester above was dissolved in methanol (20ml), saturated 
with ammonia gas (0«C) and the solution kept at 5°C in a sealed 
container for 72h. The solvent was removed in vacuo and the 
residual oil chromatographed on silica gel (eluting with 20% 
ethyl acetate in petroleum ether (BP = 60-80°O). Oxalic acid 
was added and the resultant salt crystallized from ethyl 
acetate/petroleum ether to yield the title compound mp = 108- 
111«C. Found: C, 62.88; H, 6.64; N, 4.83; 
C 27 H3 2 N202.1-5(C 2 H 2 0 4 ).H20 requires C, 63.25; H, 6.54; N, 
4.91%. m/e (CI+) = 417 (M+H), (CD = 415 (M-H). 
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~R!Y AMPLE 37: 2-((N-Methvl)ace tamido)-l-((3.5- 
i1imP.rtivDphenvl)nietfavl owV3.3-diphenvlDroDane 

2-(N-t-butoxycarbonyl-N-methyl)amino-l-((3,5- 
dimethylphenyl)methyloxy)-3,3-diphenylpropane (Example 6, 
3.5g) was dissolved in trifluoroacetic acid (40ml). After 30 
minutes the solvent was removed in vacuo and the residue 
partitioned between dichloromethane and 2M-sodium hydroxide 
solution (100ml). The organic phase was washed with 2M- 
NaOH (100ml), saturated brine, dried (MgS0 4 ) and evaporated 
in vacuo to give an oil (2.21g). A portion of this oil (l.Og) was 
dissolved in pyridine (0.34ml) and acetic anhydride (0.4ml) in 
CH 2 C1 2 (10ml). After the solution had been stirred at room 
temperature for 16 hours, ethyl acetate (100ml) was added and 
the solution washed with water (3 x 100ml), saturated brine and 
dried (MgS0 4 ). The residue after removal of the solvent in 
vacuo was purified on silica gel and evaporated to an oil which 
crystallised on standing to give the title compound, mp = 80- 
83°C. Found: C, 81.03; H, 7.90; N, 3.50; C 2 7H 31 N02 requires 
C, 80.76; H, 7.78; N, 3.49%. m/e (CI + = 402 (M+H). 

TCY AMPLE 38 2-Acetam ^"-"'-^,^^^bv1tehenvl)methvloxv)- 

3.3-dinhenvlpropane 

The title compound was prepared from 2-amino-l-(((3,5- 
dimethyl)phenyl)methyloxy)3,3-diphenylpropane by acetylation 
as described in Example 37, mp = 148°C. Found: C, 80.17; H, 
7.61; N, 3:60; C26H29NO2 requires C, 80.21; H, 7.56; N, 3.59%, 
m/e (CI + ) = 388 (M+H). 
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TCY AMPLE 39: 9-rrfN-Metb ynhpn 2 amido)-l-((3 t 5- 
^^^ y1^henY l^Pthv1nxvV3.3-dipbenylpropane 

The title r.nmnound was prepared from 2-(N-t- 
butoxycarbonyl-N.methyl)amino-l-((3,5- 

dimethylpheayl)methylo X y)-3,3-diphenylpropane (Example 6) in 
an analogous manner to that described in Example 37 using 
benzoyl chloride, mp = 89-91°C. Found: C, 83.07; H, 7.16; N, 
3.09, C 32 H 33 N0 2 requires C, 82.90; H, 7.17; N, 3.02%. m/e (CI+ 
= 464 (M+H). 

SAMPLE 40: g^Ben **mido-1 -f f j3 ,5-dimethyl) 
r h R nvl)metbYl"^3.3-diphenylpr opane 

The title compound was prepared from 2-amino-2-(((3,5- 
dimethyl)phenyl)methyloxy)3,3-diphenylpropane (Example 1) by 
benzoylation as described in Example 39, mp = 128-129°C, m/e 
(CI + ) = 450 (M+H). Found: C, 79.62; H, 6.87; N, 3.00, 
C 31 H 31 N0 2 .H 2 0 requires C, 79.63; H, 7.11; N, 3.02%. 

F/X" AMPLE 41: i.ffy.5/-Bis( ^fl""romethv1>pbenyl)methYloxy)-2-, 
rri^rWamid^y^^^"^ 3 g^diphenjteBane oxalate 
salt 

The titlP.comnound was prepared from 2-ammomum-M(3,5- 
bis(trifluoromethyl)phenyl)methyloxy.3,3-diphenylpropane 

oxalate salt (Example 16) using an analogous procedure to that 
described in Example 20 with methyl 2-bromoproprionate to 
give a mixture of isomers (approximately 1:1) which were 
separated by chromatography on silica gel. The separated 
diastereomers were treated with ammonia in an analogous 
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manner to that described in Example 21 and crystallised by 
addition of oxalic acid to give the title compound (diastereomer 
Ai, mp 108-110°C. Found: C, 55.02; H, 4.51; N, 4.48; 
C 27 H 26 P 6 N 2°2- C 2 H 2°4 H 2 0 squires C, 55.06; H, 4.78; N, 
4.43%; *H NMR (360MHz, DMSO d 6 ) 1.02 (3H, d, J « 6.85Hz, 
CH3) and the title compound < diastereomer B) mp = 166-168°C, 
Found: C, 56.07; H, 4.45; N, 4.38; C 2 7H2 6 F 6 N 2 02. 
C 2 H2O 4 .0.4(H 2 O) requires C, 56.02; H, 4.67; N, 4.50%; *H. NMR 
(360MHz, DMSO dg) 1.15 (3H, d, J = 6.8Hz, CH3). 

EXAMPLE 42: N-( l-CO'.S'-Bisarifl uoromethyl) 
t>henvl)methvloxv)-3.3-diphenvlprop-2-vl)-N^-methylurea 

To a solution of 2-amino-l-((3 / ,5'-bis(trifluoromethyl) 
phenyl)methyloxy)-2,2-diphenylpropane (l.Og, Example 16; 
liberated from the oxalate salt by extraction into ethyl acetate 
from a 10% sodium bicarbonate solution) in dichloromethane 
was added triethylamine (5ml) and methyl isocyanate .(2ml). 
The solution was heated at 40°C for 16h and at reflux for a 
further 4h. After the solvent had been removed by evaporation, 
the residue was purified by chromatography on silica gel to give 
the title compound, mp 128-130°C. Found: C, 61.19; H, 4.71; N, 
5.66; C 26 H 24 N 2 O 2 F 6 .0.75(H 2 O) requires C, 61.17; H, 4.74; N, 
5.48%. m/z (CI + ) = 511 (M+H), (CD = 510 (M). 

EXAMPLE 43: N-f l-q3'.5'-Bis(trifl uoromethvl) 
pbenvl)methvloxv)-3.3-ci iphenvlprop-2-vlVN^phenvlnrea 
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The titlewmEOUfid was prepared in an analogous manner 
to that described in Example 42 using phenylisocyanate, mp 
124-126°C, m/e (CI + ) = 573 (M+H), (CD = 571 (M-H). Found: C, 
65.03; H, 4.57; N, 4.89; C 31 H 26 N 2 0 2 F 6 requires C, 64.79; H, 
5 4.74; N, 4.76%. 

"KEY AMPLE 44: m.m ■ff.V.5/-Bis(trif1noromethyl) 
r T,pn Y 1Vn 6 thvlo ^^3^Phenv1pn)p-2-Tl)glYcine 

To a solution of 1 - ( ( 3 ' , 5 ' - 
10 Bis(trifluoromethyl)phenyl)methyloxy)-2-(N- 
( (ca rbome^oxy)methyl)aniino)-3,3-diphenylpropane (prepared 
as intermediate, Example 30, 2.38g) in tetrahydrofuran (25ml) 
was added lM-potassium hydroxide solution (25ml) and the 
mixture heated to reflux for 16 hours. The solvent was removed 
* 15 by evaporation and lM-hydrochloric acid was added to an 
aqueous solution of the residue until pH = 2. The gum which 
formed was recrystaflised from aqueous ethanol to give the titie 
compound mp 116-119°C; m/e (CI + ) 512 (M+H), (CD 511 (M). 
Found: C, 60.06; H, 4.55; N, 2.66; C 26 H 23 NO 3 F 6 .0.5(H 2 O) 
20 requires C, 60.00; H, 4.64; N, 2.69%. 

TTCAMPLE 45- •NT_n-frra/,fi/.nimethvl)T>b P n Y 1)methyloxy)-3,3- 
^,- r hpnYl prop-2 -vl>glvcine 

TTlQ tjtle romuonnd was prepared from 2-(N- 
25 car bomethoxymethyl)amino-l-((3',5/-diphenyl)methyloxy)-3,3- 
diphenylpropane (Example 20) using a procedure analogous to 
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that described in Example 44, mp 85-87°C, m/e (CI + ) 404 (M+H), 
(CD 402 (M-H). Found: C, 75.20; H, 7.35; N, 3.37; 
c 26 H 29 NO 3' 0 - 65(H 2 O) rei™" 58 c » 75.15; H, 7.20; N, 3.36%. 

EXAMPLE 46: N-(l-(((3^5'-Dimethvl)phenvl)methvloxv)-3.3- 
diphenvlprop-2-vl)glvcvlglv<ane amide 

To a solution of the amino acid (Example 45, 0.225g), 
glycinamide hydrochloride (0.062g), 1-hydroxybenzotriazole 
(0.084g) and triethylamine (0.153ml) in dichloromethane (20ml) 
was added l-(3-dimethylaminopropyl)-3-ethylcarbodiimide 
(0.105g) After stirring the solution for 16 hours water was 
added and the organic phase dried (MgS0 4 ). After evaporation 
in vacuo and column chromatography on silica gel (50% to 100% 
ethyl acetate in petroleum ether, followed by 1% to 5% methanol 
in ethyl acetate) to give the title compound, mp 116-117°C; m/e 
(CI + ) = 460 (M+H), (CD = 458 (M-H). Found: C, 71.38; H, 7.04; 
N," 8.81; C 28 H33N3O3.0.6(H 2 O) requires C, 71.49; H, 7.32; N, 
8.93%. 

EXAMPLE 47 : N-fl-(((3 / .5 / -Dimethvl)phenvl)meth vloxv)-3.3- 
diphenvlprop-2-vl)glvcvlbenzamide oxalate salt 

Using a coupling procedure analogous to that described in 
Example 46 between the amino acid (Example 45) and 
benzylamine gave the title compound, mp 44-47°C, m/e (CI + ) = 
493 (M+H), (CI") = 491 (M+H). Found: C, 70.94; H, 6.42; N, 
4.60; C33H3 6 N 2 O2-C2H2O4.0.5(H2O) requires C, 71.04; H, 
6.64; N, 4.73%. 
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ThTftrifl .^-H y ^nh e nvD mpt . hYl" xy)-3,3-di r hen Y lprop-2- 

yljglyrine dimethvlmr^» ^ rnchloride salt 

A solution of i-((3/,5/-bis(triuuoromethyDphenyl)methyloxy)- 
2-(N-((carbometho X y)inethyl)ainino)-3,3-(iiphen y lpropaiie 
(prepared as intermediate in Example 30, 0.6g) and 
dimethylamine (2ml) in methanol (10ml) was stored in a sealed 
container at 5°C for 72 hours and at 20°C for 16 hours. The 
solvent was removed invacug and the residue chromatographed 
on silica gel (20% to 100% ethyl acetate in petroleum ether). To 
a methanol solution of the purified product was added a solution 
of hydrogen chloride in methanol and the resulting mixture 
evaporated to dryness and washed with diethyl ether to give the 
titte^omoound as a foam. Found: C, 56.82; H, 5.13; N, 4.65; 
C2gH28N2O2F6.HCl.H2O requires C, 56.71; H, 5.27; N, 4.72%. 

EXAMPLE49: UzLlzii^LIi BisftrifWomethyl) 
^^^ ^^-^ 3 .dinhenvlprop.? - y1)-N- m eth Y lglycine 

20 dimethyl*"™ *'*- "relate salt 

To a solution of l-((3',5'-bis(trifluoromethyl) 
phenyl)methyloxy)-2-((carboxamido)methyl)amino-3,3- 
diphenylpropane (Example 30, 0.3g) in dimethylformamide 
(5ml) was added sodium hydride (80% suspension in oil, 0.035g) 

25 and then after 5 minutes methyl iodide (0.071ml). After the 
solution had been stirred at 20°C for 16h, ethyl acetate (30ml) 
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was added and the solution washed three times with water 
(30ml), saturated brine (30ml), and dried (MgS0 4 ). The solvent 
was evaporated in vacuo and the residue chromatographed on 
silica gel (20% to 80% ethyl acetate in petroleum ether). To a 
5 solution of the purified product in methanol was added oxalic 
acid (40mg), evaporated in vacuo and the residue recrystallised 
from ethyl acetate/diethyl ether to give the title compound; m/e 
(CI+) = 553 (M+H). Found: C, 56.31; H, 4.96; N, 4.18; 

C29H3oN20 2 F6- C 2 H 2 0 4- H 2 0 re( l uires C ' 5636; H ' 5 ' 18; N ' 
10 4.28%. 

SAMPLE 50: N.(l-((3/.5' -Bis(trifluoromethyl) 
? l,»n v1Wthvlox Y l-3-3-diphenvlprop-2.yl)glycine 2- 

h ydroxvethvlamide 

15 The title compound was prepared using a coupling 

procedure analogous to that described in Example 46 between 
the amino acid (Example 44, 0.24g) and 2-aminoethanol 
(0.028ml), mp 109-111°C m/e (CI + ) 555 (M+H), (CD = 553 CM- 
EL). Found: C, 60.45; H, 5.13; N, 5.07. C 28 H 28 N 2 0 3 F 6 requires 

20 C, 60.64; H, 5.09; N, 5.05%. 

F.Y AMPLE 51: N-M-((3'. 5'- Bi s(trifluoromethyl) 
r hpnvnmethvlo^v>-3.3-diph env l prop -2-yl)glycine 2- 

methoxvethvlamide 
25 The title compound was prepared using a coupling 

procedure analogous to that described in Example 46 between 
the amino acid (Example 44) and 2-methoxyethylamine, m/e 
(CI + ) 569 (M+H), (CD = 567 (M-H). *H NMR (360MHz, DMSO 
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5 8.00 (1H, 8), 7.97 (2H, s), 7.50 (1H, bvm), 7.45 (2H, d), 7.34- 
7.10 (10H, m), 4.6 (1H, d), 4.48 (1H, d), 4.09 (1H, d), 3.85 (1H, 
bm), 3.49 (1H, dd), 3.32 (1H, dd), 3.2 (4H, t), 3.17 (3H, s), 3.11 
(1H, m). 

Using analogous coupling procedures to that described in 
Example 46 and tbe amino acid (Example 44), the following 
were prepared: 

~RY AMPLE 52: M-M -((3/.5'- Bi s( t rifluo romethyl) 
r hpnvnmethY ^v Y^3-a-dioheTivlprop-2-Yl)glYcineN/ T N^- 

^imethvletb y^TTiir!fthis oxalate salt 

m/e (CI*) = 582 (M+H), (CD = 580 (M-H). Found: C, 54.04; 
H, 5.17; N, 5.79. C3 0 H33N 3 O 2 F 6 .2.0(C 2 H 2 O 4 ) requires C, 
53.62; H, 4.90; N, 5.52%. 

"RT AMPLE 53: M-M -f (3/.5'-Bi srtrifluoromethyl) 

r hp^v^met b r 1 ^- 3 - 3 - di ^ ftn ^ lprQp - 2 ' vl)glvcine N/ ' 
methvlpir '^^T'ide ™ra1ntfi salt 

m/e (CI + ) 594 (M+H), (CD 593 (M). Found: C, 54.83; H, 
5.49; N, 5.32. C 31 H33N 3 0 2 F 6 .1.5(C 2 H 2 0 4 ).H 2 0 requires C, 
54.69; H, 5.12; N, 5.62%. 

EXAMPLE 54: i-<Ta i fi-Bisftrifluoromet hvl) P henyl)methvloxy)-2- 
ffN-((methYlr.arboxamido >methvl)-N-methYl)amino)-3 T 3- 

diphenvlr ro pane mo nohvdrate 

The title compound was prepared in an analogous manner 
to that described in Example 36 from l-((3,5- 
bis(trifluoromethyl)phenyl)methyloxy-2-(N- 
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(carbomethoxy)methyl)amino-3,3-diphenylpropane (Example 30) 
using methylamine instead of ammonia, m/e (CI*) = 539 (M+H), 
(CD = 537 (M-H). Found: C, 60.48; H, 5.30; N, 5.06: 
C 28 H 28 N 2°2 F 6 H 2° squires C, 60.43; H, 5.43; N, 5.03%. 

EXAMPLE 55: (S)-2-Dimethvlam monium-l-((3 t 5- 
iliTnethvloh envl)methvloyvV3.3-diDhen vlpropane Oxalate salt 

a) 2-t-Butoxycarbonyl-B,B-diphenylalanine 
dicyclohexylamine salt (Example 3a, 75.4g) was liberated from 
its dicydohexylamine salt by extraction in ethyl acetate from an 
aqueous citric acid solution, followed by washing (water and 
saturated brine) and drying (MgS0 4 ). The solvent was removed 
in vacuo to give a crystalline mass of the free acid. This solid 
was dissolved in dimethylformamide (200ml) and to this 
solution, cooled to 0°C, was added 1-hydroxybenzotriazole 
(26.4g) and l-(3-dimethylaminopropyl)-3-ethylcarbodiimide 
hydrochloride (33.1g). After stirring the solution at 0°C for 30 
minutes a solution of L-leucine methyl ester hydrochloride 
(31.4g) and triethylamine (24.0ml) in dimethylformamide 
(50ml). The solution was stirred at room temperature for 16h 
and then ethyl acetate (500ml) and 10% aqueous citric acid 
(500ml) were added. The organic phase was washed 
successively with 10% citric acid, 10% aqueous sodium 
carbonate, water, saturated brine and dried (MgS0 4 ). The 
solvent was removed in vacuo to give N-t-butvloxvcarbonyl- 
diphenvlalanvl-L-leucine methvl ester as a mixture of 
diastereomers (approximately 1:1). To the above solid was 
added anhydrous trifluoroacetic acid (100ml). After a total of 30 
minutes the solvent was removed in vacuo and a solution of the 
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residue in ethyl acetate was washed successively with 10% 
aqueous carbonate, saturated brine and dried (MgS0 4 ). The 
solvent was removed in vacuo and upon addition of ethyl 
acetate/hexane (1:1) gave a crystalline solid, 19.63g formed. 
After removal by filtration, and recrystallisation from ethyl 
acetate/hexane (1:1) this gave a pure sample of D^£i 
^i phpnvlalanYl-T^eacine m ethvl ester, 12.14g. 

The combined mother liquors were evaporated to dryness 
and applied to a column containing silica gel. Elution with ethyl 
acetate/hexane (1:1) gave pure Trp.Mipn^Ylalanyl-L-leucine 

methvl ester 22.68g as an oil. 

b) L-p,p.Diphenylalanyl-L-leucine methyl ester (Example 
55a, 22.5g) was heated in a solution of 5.5M-hydrochloric acid 
(200ml) at 140°C for 24h under an atmosphere of nitrogen. The 
suspension was cooled to room temperature and the solid 
removed by filtration and dried to give T.-p^-Hiphenylala mne 
H ydrochloride, 12.42g with an enantiomeric purity > 99.0% (as 
determined by hplc after derivatization by (+)-9- 
fluorenylethylchloroformate). 

c) Conversion of ^(^phenylalanine hydrochloride to the 
title compound was by a procedure analogous to that described 
(Examples 1c, Id, le, If and2). mp = 128-129'C from ipropanol 
ether, m/e (CI + ) = 374 (M+H), (CD = 372 (M-H), [a] D +36.2° 
(c =l MeOH). Found: C, 72.27; H, 7.23; N, 3.18: 
25 C 26 H 31 NO.C 2 H 2 0 4 requires C, 72.55; H, 7.18; N, 3.02%. 
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D-p,P-Diphenylalanyl-L-leudne methyl ester (Example 55a) 
was hydrolysed and converted to the title compound as described 
in Example 55. mp 128-129°C, [a] D = -37.1° (c-1, MeOH). 
Found: C, 72.54; H, 7.07; N, 3.03. C 26 H 31 NO.C 2 H 2 0 4 requires: 
C, 72.55; H, 7.18; N, 3.02%. 

ffi Y AMPLE 57 : ( RUl-((3'.5' -Bis(trifluoromethyl) 
phenvDmethylnTv^^-fCCca ^^^^^n^THethvnammonium)^^- 

di phenvlpm paTie oxalate salt 

The title, compound was prepared from L-p\p- 
diphenylalanine hydrochloride (Example 55b) using the 
procedure described (Example 30), mp = 109-111°C, m/e (FAB+) 
= 511 (M+H), (FAS') = 509 (M-H). Found: C, 56.41; H, 4.41; N, 
4.81: C 2 6H24N 2 O2F 6 .0.95 (C 2 H 2 0 4 ) requires C, 56.22; H, 4.36; 
N, 4.67%. Enantiomeric purity > 99.0% (Hplc, ULTRON R ES- 
OVM 35% ethanol in lOmM (K2HP0 4 ). 

EXAMPLE 58 : i^(a /,fy-BiB(ti^iiorom ethidyDhenYl>metaiTioxy)-, 
2 (2SUl-((c? ^"™ T ™ri"te t ^ 

The title compound was prepared from L-|5,|J- 
diphenylalanine hydrochloride (Example 55b), as described in 
Examples 16 and 41 to give the separated diastereomers. 
DiastereomerA, mp 84-87°C; m/e (CI + ) = 525 (M+H), (CD = 523 
(M+H). Found: C, 61.74; H, 4.99; N, 5.47.C 27 H 26 F 6 N 2 0 2 
requires C, 61.83; H, 5.00; N, 5.34%. 

niastftreomer B tosvlate salt, mp 98-100°C, m/e (CI + ) = 525 
(M+H), (CD = 523 (M-H). Found: C, 57.80; H, 5.15; N, 3.83. 
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C 27 H 26 F 6 N 2 0 2 . C 7 H 8 SO 3 .0.5(H 2 O). 0.5 (CH 3 COOC 2 H 5 ) 
requires C, 57.67; H, 5.24; N, 3.74%. 

TTCAMPLE 59: i.ff.q,5-Bis(fa7 fliinromethvl)pheTiYl)methyloxY)-2:, 

The title_cpmfiOund was prepared from l-((3,5- 
bis(trifluoromethyl)phenyl)methylo X y)-2-(N- 

(carbomethoxymetliyl)amino)-3,3-diphenylpropaiie (0.7g, 
prepared as intermediate in Example 30) in methanol (20ml) 
containing methylamine for 48h, followed by purification by 
silica gel chromatography, mp = 97-100«C. Found: C, 61.54; H, 
5.02; N, 5.44: C 27 H 26 N 2 0 2 F 6 requires C, 61.83; H, 5.00; N, 
5.34%. 

EXAMPLE 60: i-^a. ^Bisftrifl t^roTnethy Ppheiiy^Tnethylo^- 

ffN-fchloroa^niido^-S^- ^ip^envlpropane 

2-Ammo-l-((3,5-bis(trifluoromethyl)phenyl)methyloxy)-3,3- 

diphenylpropane (0.735g, Example 16, liberated from the 
oxalate salt by partitioning between ethyl acetate and sodium 
carbonate solution) in toluene (20ml) was treated with 
chloroacetyl chloride for 30 minutes. The product was purified 
by silica gel chromatography to give the title compound, mp 105- 
106°C, m/e (CI + ) = 530 (M+H). Found: C, 58.81; H, 4.08; N, 
2.60. C 26 H 22 N0 2 C1F 6 requires C, 58.93; H, 4.18; N, 2.64%. 

TT.y AMPLE 61: 9.f2.Ammo T"nmacetaTnido)-l-((3,5- 

W^fhinrnmet^T^™ 1 ^ 
nxilntr sajthgmjhydrate 
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To a solution of N-benzyloxycarbonylglycine (0.23g) and 
triethylamine (0.308ml) in dichloromethane (10ml) was added 1- 
hydroxybenzotriazole (0.149g) and l-(3-dimethylaminopropyl)-3- 
ethylcarbodiimide hydrochloride (0.212g). After 5 minutes to 
the solution was added a solution of 2-amino-l-((3,5- 
bis(trifluoromethyl)phenyl)methyloxy)-3,3-diphenylpropane 
(Example 16, free base, 0.5g) in dichloromethane (5ml) and the 
mixture stirred at room temperature for 16h. The organic phase 
was washed successively with water and saturated brine and 
dried (MgS0 4 ). After evaporation to dryness the residue was 
chromatographed on silica gel to give 2-(3- 
(benzyloxvcarbonvlamino)acetamid o)- 1-((3 .5- 
bis(trifluoromethvi)phenvl)methvl oxv)-3.3-diphenvlpropane. 

b) A solution of the compound (Example 61a, 0.55g) in 
ethanol (30ml) containing concentrated hydrochloric acid 
(approx 0.1ml) was hydrogenated over 10% palladium on 
charcoal at 50 psi for 2 hours. The solution was filtered and 
after removal of the solvent from the filtrate by evaporation, the 
residue was dissolved in dichloromethane and washed with 2N- 
sodium hydroxide solution then dried (MgS0 4 ). After removal 
of the solvent in vacuo the residue was crystallized by addition 
of oxalic acid to give 2- (3-Ammoniumacetamido )- 1-( (3,5- 
bis(trifluoromethvl)phenvl)methvloxv)-3.3- diphenvlpropane 

oxalate salt hemihvdrate, m/e (CI + ) = 511 (M+H), (CD = 509 
(M-H). Found: C, 55.00; H, 4.67; N, 4.59.. C 26 H 24 N 2 0 2 F 6 . 
C 2 H 2 O4.0.5H 2 O requires C, 55.17; H, 4.46; N, 4.59%. 
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EX AMPLE 62: 2-(2-fDimftfchvlamin o)acetamido)-l-((3,5- 
^• G rtrif1nnr 0 metH Y 1^^vl)methv1oTyV3,3-diphenyipropaiie 

A solution of 2-(2-bromoacetamido)-l-((3,5- 
bis(trifluoromethyl)phenyl)methyloxy)-3,3-diphenylpropane 
(0.36g, prepared by an analogous procedure to that described in 
Example 60, from bromoacetyl chloride) in tetrahydrofuran 
(20ml) and dimethylamine (1ml) was stirred at 0°C for 1 hour. 
The solution was poured onto ethyl acetate and the solution 
washed with water, saturated brine and dried (MgS0 4 ). After 
removal of the solvent in vacuo the residue was 
chromatographed on silica gel, followed by oxalate salt 
formation to give the title compound, m/e (CI + ) = 539 (M+H), 
(CI-) = 537(M-H). 

EXAMPLE 63 : i-f^^--Ri S (trifluorome t hv1fahenvl)methvloxy)- 

a i 3-diuhenvl- ^-( rvroglutar "Y 1aTr1 ^ ft> P rQPane 

' Pyroglutamic acid was coupled to the amine (Example 16) 
by a procedure analogous to that described (Example 61) to give 
the title compound, mp 135-140°C. 

EXAMPLE 64- ? fPf"^"^^ mi * Ho ^^Y 1fammoldlim) " 1 ' ((3 ' 5 " 
^^rtriflnorom^y^ p^^vDmpthvloxvl-S^-diphenYlpropane 

oxalate salt 

The amine (Example 16, free base, 1.6g), K 2 CO a 
(anhydrous, 1.07g) and methyl bromoacetate (0.7ml) in 
dimethylformamide (10ml) were heated to 100°C for 2 hours. 
The solution was diluted with ethyl acetate (100ml) and this 
solution was washed with water (x 5), saturated brine, dried 
(MgS0 4 ) and evaporated in vacuo . The residue was purified by 
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silica gel chromatography to give 2_^_ 
(bis((carhomethoxv)met hvl)amino)-l-((3.5- 
bis(1aifluoroTnethvl)phenvl)inethYl o3cvV3.3-diphenvlDropane.as 
an oil. A solution of this product (0.5g) in methanol saturated 
with ammonia at 0°C (50ml) was stored at +5°C for 72h. The 
solvent was removed in vacuo and oxalic acid (0.09g) in ethanol 
added. After evaporation to dryness and recrystallization from 
diethyl ether gave the title compound, mp 159-160°C, m/e (CI + ) 
= 568 (M+H), (CD = 566 (M-H). Found: C, 56.18; H, 4.66; N, 
7.13. C 28 H27F 6 Ng0 3 . 0.6(C 2 H 2 O 4 ) requires C, 56.43; H, 4.57; 
N, 6.76%. 

EXAMPLE 65: 1- (( 3 T 5-Bis(trifluoromethvl)phen vl)niethvloxv)-2- 
(^((arbomethQxv^ethvl aTriiTinVa^-diphepvlpropane 

Methyl acrylate (10ml) was added to the amine (Example 
16, free base, 2g) and the solution heated to reflux for 16 hours. 
The solution was evaporated to dryness and purified by silica gel 
chromatography to give the title compound as an oil, m/e (CI + ) 
540 (M+H). Found: C, 61.84; H, 5.20; N, 2.63. 
c 28 H 27 NO 3 F 6 0 - 25(H 2 O) re( l uires: c > 61 - 82 ^ H > 5 20; N ' 2 ' 57% ' 

EXAMPLE 66: 4-((l-((3,5-Bis(trif luoromethyl) 
phenvl)methvloxv)-3.3-diphenvl)pr op-2-vl)piperazinium-2-one 

bpmi o xalate salt 

a) A solution of 2-((2-Amino)ethylamino)-l-((3,5- 
bis(trifluoromethyl)phenyl)methyloxy)-3,3-diphenylpropane 
(Example 35, free base, 0.731g) in CH 2 C1 2 (20ml) and di-t- 
butyldicarbonate (0.337g) was stirred at room temperature 1 
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hour and evaporated in vacuo to give 2-((2-t- 

K« <; «Tv B arb -" T 1 » mino>ft1;hy1amino) " 1 " ((3,5 " 

bisQriflu^^ 

b) A solution of the product (Example 66a, 0.93g), potassium 
carbonate (anhydrous, 0.246g) and methyl bromoacetate 
(0.174ml) in dimethylformamide (20ml) was heated to reflux for 
2 hours. The solution was cooled to room temperature, diluted 
with ethyl acetate (100ml) and solution washed with water (5 x 
30ml) and dried (MgS0 4 ). The solvent was removed invacuo 
and the residue chromatographed on silica gel to give lffi: 

butgx ycarbon^ ^ 
3,3-dipb ftn ylpronane. 

c) The nroduct (Example 66b, 0.48g) was dissolved in 
anhydrous trifluoroacetic acid (5ml) for 1 hour followed by 
removal of the solvent invacuo , A solution of the residue 
dissolved in dichloromethane was washed with 2M-sodium 
hydroxide solution, dried (MgS0 4 ) and evaporated mvacuo- To 
the residue (0.3g) dissolved in dimethylformamide (10ml) was 
added sodium hydride (80% suspension in oil, 0.016g> and the 
solution stirred at room temperature 1 hour and at 80»C for 1 
hour. The solution was poured onto ethyl acetate and water and 
the organic phase washed with water (5 times), saturated brine 
and dried (MgS0 4 ). After removal of the solvent invacuo the 
residue was purified by chromatography on silica gel followed by 
oxalate salt formation to give ^dilzlll^ 
bistejfluor^^ 

vltaiperarini r--*-'"* W oxalate salt, m/e (FAB + ) = 537 
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(M+H). Found: C, 60.03; H, 4.73; N, 5.08. C 28 H 26 N 2 0 2 F 6 
0.5(C 2 H 2 O 4 ) requires C, 59.90; H, 4.68; N, 4.82%. 

F.YAMPLE 67: 2- Amino-3 .3-diph envl-N-( ( 3.5- 
hisftrifluoromethvDphenvlkiethvi 'tpropionamide 

a) To a solution of 3,5-bis(tri£luoromethyl)benzylainine (5g) 
in tetrahydrofuran (100ml) was added N-t-butoxycarbonyl-B,P- 
diphenylalanine (Example 3a, 8.42g, liberated from the 
dicyclohexylamine salt by extraction into ethyl acetate from 
aqueous citric acid solution), 1-hydroxybenzotriazole hydrate 
(3.33g) and l-(3-dimethylaminopropyl)-3-ethylcarbodiimide 
hydrochloride (4.74g). After the solution had been stirred at 
room temperature for 18 hours the solvent was removed in 
vacuo and a solution of the residue in ethyl acetate washed 
successively with aqueous citric acid (three times), 5% sodium 
bicarbonate solution, saturated brine and dried (MgS0 4 ). Upon 
removal of the solvent in vacuo this gave jLt^ 
But oxvcarb on vl amino- 2. 2- diphenvl-N-(( 3.5- 
hisftrifluoroT n Athyl ^phenyl) methvDpropionamide, l H NMR 
(360MHz, CDC1 3 ) 6 1.35 (9H, s, CH 3 ), 4.34 (2H, d, J. = 5.93Hz, 
NCH 2 ), 4.53 (1H, d, J = 8.10Hz, CHPbPh), 4.84 (1H, dd, CHCO), 
4.95 (1H, br s, NHCOO+Bu), 6.19 (1H, t, CONHCH 2 ), 7.14-7.29 
(10H, m, ArH), 7.52 (2H, s, ArH), 7.75 (1H, s, ArH); MS (CI+) 
m/z566((M=l) + 10%). 

b) The product (Example 67a, 11.64g) was dissolved in 
trifluoro acetic acid (50ml) for 20 minutes followed by 
evaporation in vacuo to give an orange oil. The residue was 
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dissolved in ethyl acetate and the solution washed with dilute 
ammonia solution, dried (MgS0 4 ) and evaporated to dryness. 
The residue was purified by chromatography on silica gel 
(eluting with 1% aqueous ammonia, 2% methanol in 
dichloromethane) followed by recrystallization from diethyl 
ether/petroleum ether bp 60-80°C to give the title compound. *H 
NMR (250MHz, CDClg) 8 2.37 (2H, s, NH 2 ), 4.19 (1H, d, J = 
7.9Hz, CHPhPh), 4.33 (1H, dd, J = 9.0Hz, 22.3Hz, NHCHH), 
4.47 (1H, dd, J = 9.0Hz, 22.3Hz, NHCHH), 4.66 (1H, d, J = 
7.9Hz, CHNfLj), 7.10-7.29 (10H, m, ArH), 7.58 (2H, s, ArH), 7.77 
(1H, s, ArH); MS (CI + ) m/z 466 ((M+l) + 100%). 

F.YAMPLE 68- o-A^ W inniii m .a.3-diphenyU1-(f3-methYl, 5- 
frifl^nrnmethvi Y^^^thvl^iPo)propane oxalate salt 

To a solution of the product (Example 67b, lg) in 
tetrahydrofuran (30ml) was slowly added to a stirred solution of 
lithium aluminium hydride (1M in tetrahydrofuran; 6.4ml) at 
0°C under nitrogen. The mixture was refluxed for 18h. The 
reaction mixture was cooled to 0°C and excess lithium 
aluminium hydride was destroyed by consecutive addition of 
water (0.7ml), 15% aqueous sodium hydroxide solution (0.7ml) 
and water (2ml). The precipitate which formed was removed by 
filtration and the filtrate was concentrated myacuo to give an 
oil. Di-t-butyldicarbonate (0.49g) was added to 0.34g of the 
product dissolved in dichloromethane (10ml) and the mixture 
was stirred for 65h. The solvent was removed in vacuo and the 
residue was purified by chromatography on silica using 5% ethyl 
acetate in hexane as eluant. This afforded an oil to which 
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trifluoroacetic acid (5ml) was added. After stirring for 10 min 
excess trifluoroacetic acid was removed in vacuo. The material 
was dissolved in water/methanol and 15% aqueous sodium 
hydroxide solution was added until the reaction mixture was 
basic. Methanol was removed in vacuo and the product was 
extracted into ethyl acetate. The organic layer was dried 
(Na 2 S0 4 ) and concentrated to give the free base. This was 
dissolved in a minimum amount of methanol and a solution of 
anhydrous oxalic acid (0.13g) in ether (10ml) was added. The 
resulting precipitate was filtered to give the title compound. X H 
NMR (360MHz, DMSO) 5 2.53 (3H, s, CH 3 ), 2.63 (2H, brs, 
CH 2 Ar), 3.75 (1H, d, J = 13.8Hz, CHPhPh), 3.89 (1H, d, J = 
13.8Hz, CHNH 2 ), 4.10 (1H, d, J = 11.4Hz, CHCHHNH), 4.25- 
4.35 (1H, m, CHCHHNH), 7.11-7.55 (13H, m, ArH); MS (FAB 
m/z 398 ((M+l) + 58%). 

EXAMPLE 69: i-rfa ^-Bisftrifluoro methvDphenvDmethyloxy)- 
3.3-diphepyl-2-methvlsulphonamid opropane 

To a solution of the amine (Example 16, free base, 0.5g) in 
dichloromethane (30ml) was added methanesulphonyl chloride 
(0.128ml) and triethylamine (0.23ml) for 16 hours. The solvent 
was removed in vacuo and the residue purified by 
chromatography on silica gel (eluting with ethyl 
acetate/petroleum ether, bp = 60-80°C) to give a mixture of 1- 
a3.5-bis(trifluoromethvl)meth vloxv)-3.3-diphenyl-2- 

Tnethvlsulphonamidopr opane and l-<(3 f 5- 
hi a (trifluornTnethvl)me thvloxv)-3.3-diphenyl-2-(N t N- 

Wm e tbjmesi^ ™Y" a ™™^™ pane - ^ e < CI+) 549 (M+NH + 4 ). 
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V.Y AMPLE 70: *- Amino-l-( f 3.fi-bis(trifluoromethyl) 
r t, 0 n Y 1 )m e &vloy Y^^^Tn e thoxvnhpny1)-^phenYlbutane 

a) To a solution of (3-methoxyphenyl)acetylchloride (25g, 
135mmol), in dry dicHoromethane (50ml) was added t-butanol 
(14ml) slowly with stirring. After stirring at room temperature 
for 5 minutes, the reaction was cooled in ice, and triethylamine 
(20ml) added dropwise. After stirring a further 2 hours at room 
temperature, the reaction was poured into saturated aqueous 
sodium carbonate solution, extracted with dichloromethane, 
dried (MgS0 4 ), solvents evaporated, and the residue 
chromatographed on silica (eluted 10% diethyl ether-petroleum 
ether bp 60-80°), to give f3-methoxvphenvl)acetate. X H 

NMR (250MHz, CDClg) 8 1.38 (9H, s), 3.42 (2H, s), 3.73 (3H, s), 
6.69-6.82 (3H, m), 7.17 (1H, t, J = 8.4Hz). 

b) To a solution of potassium bis(trimethylsily)amide (70ml 
of a 0.6M solution in toluene) at -70°C under nitrogen was added 
dropwise over 30 minutes a solution of the product of Example 
70a(8.9g,40mmol)mdrytetiahydrofuran(40ml). After stirring 
a further 1 hour at -78°C benzyl bromide (5.25ml) was added, 
and the reaction allowed to warm slowly to room temperature 
over 2 hours. The reaction was then poured into water, and 
extracted with diethyl ether. The extracts were dried (MgS0 4 ), 
concentrated, and the residue subjected to chromatography on 
silica (eluent 10% diethyl ether-petroleum ether b.p. 60-80) to 
|frnr(1 f hlltyl or.g. m< >tbn y vpheny1)-3-phenyl-propionate. *H 
NMR (250MHz, CDC1 3 ) 8 1.30 (9H, s), 2.96 (1H, dd, J = 5.6, 
14.0Hz), 3.32 (1H, dd, J = 9.6, 14.0Hz), 3.74 (1H, dd, J = 5.6, 
9 6Hz), 3.79 (3H, s), 6.8 (1H, m), 6.86-6.94 (2H, m), 7.12-7.29 
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(6H,m). 

c) The product of Example 70b (0.16g) was dissolved in 
trifluoroacetic acid (10ml), and allowed to stand at room 
temperature for 1 hour. After evaporation at reduced pressure, 
toluene (20ml) was added, and then removed by evaporation at 
reduced pressure, to give 243-methoxy phenvlV3-phenvlpropionic 
acid . J H NMR (360MHz, CDClg) 5 3.02 (1H, dd, J = 6.8, 13.7Hz), 
3.38 (1H, dd, J = 8.5, 13.7Hz), 3.77 (3H, s), 3.81 (1H, dd, J = 6.7, 
8.5Hz), 6.79-6.90 (3H, m), 7.10-7.27 (6H, m). 

d) The product of Example 70c (7.79g) was dissolved in 
thionyl chloride (15ml). N,N-Dimethylformamide (50ul) was 
added, and the mixture allowed to stand at room temperature 
for 4 hours. Residual thionyl chloride was then evaporated at 
reduced pressure, the residue dissolved in toluene (40ml) and 
again evaporated at reduced pressure, to give 2-(3- 
methoxvphenvl)-3-phe nvlpropionvl chloride. 

e) To a distilled solution of diazomethane (32mmol) in dry 
diethyl ether (120ml) at 0°C was added dropwise over 10 
minutes a solution of the product of Example 70d (3.2g) in 
diethyl ether (30ml). The reaction was then allowed to stand at 
room temperature for 2 hours. Excess diazomethane was 
removed by passing a stream of nitrogen through the solution 
for 30 minutes. The mixture was then evaporated at reduced 
pressure to give 3-(3-methoxy phenvl)-4-phenyl-l-diazo-2- 

butanone. 

f) To a solution of 3,5-bis(trifluoromethyl)benzyl alcohol (6g) 
in benzene (8ml) and Rh 2 (CH 3 C0 2 ) 4 (20mg) at reflux under an 
argon atmosphere, was added dropwise over 4 hours a solution 
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of the product of Example 70e. The mixture was heated at 
reflux for a further 1 hour, cooled, and evaporated at reduced 
pressure. The residue was chromatographed on silica (eluent 
5% diethyl ether-petroleum ether 60-80 b.p.) to give HIMi 
5 ^cr^flnnrnmethvl)phru Y 1)TT 1 othYloTYV3-f3-nie.thoxvphenyl)-4- 

r K„r,vl.2.butanone. X H NMK (360MHz, CDCI3) 5 2.94 (1H, dd, J 
= 6.19, 13.6Hz), 3.45 (1H, dd, J = 9-0, 13.6Hz), 3.77 (3H, s), 3.97 
(1H, d, J = 17Hz), 4.06 (1H, m), 4.08 (1H, d, J = 17Hz), 4.38 (2H, 
ABQ),' 6.75-6.83 (3H, m), 7.08-7.26 (6H, m), 7.66 (2H, s), 7.78 

10 (1H, s). 

g) To the product of Example 70f in methanol (3ml) was 
added hydroxylamine hydrochloride (325mg) and triethylamine 
(770ul). The mixture was allowed to stir at room temperature 
for 3 days. The methanol was evaporated at reduced pressure, 

' 15 and the residue partitioned between water and ethyl acetate. 
The organic extracts were dried (MgS0 4 ), evaporated, and the 
residue chromatographed on silica (eluent 20% diethyl ether- 
petroleum ether 60-80 b.p.), to give l-((3,5- 
hHtr :« p ^ vl ^ henv lw a fH Y 1nTvV3-(3-methoxvphenyl)-4- 

20 phenvl-2-bu t?"""° gxime. 

h) The product of Example 70g (152mg) was dissolved in 
borane tetrahydrofuran complex (10ml of a 1.0M solution in 
tetrahydromran), and the mixture heated at reflux for 36 hours. 
On cooling, the reaction was evaporated at reduced pressure, the 

25 residue treated with methanol (10ml) added dropwise, followed 
by dropwise addition of 2.0M hydrochloric acid (1ml), The 
mixture was allowed to stand 1 hour, and the solvents 
evaporated at reduced pressure. The residue was dissolved in 
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ethanol (20ml) and hydrogenated over 10% palladium-carbon 
catalyst under an atmosphere of hydrogen at 50 p.s.i. for 5 
hours. After filtration and evaporation at reduced pressure, the 
residue was treated with dichloromethane and saturated 
aqueous sodium carbonate solution. After drying (Na 2 S0 4 ), the 
organic phase was evaporated and the residue chromatographed 
on neutral alumina (eluent gradient from 40% diethyl ether- 
petroleum ether 60-80 b.p. to neat diethyl ether) to give as a 1:1 
mixture of diastereoisomers 2-amino-l-((3,5- 
hisftrifluoromethvl)phenvl)methvloxv )-3-(3-methoxvphenyl)-4- 

phenvlbutane. 

Diastereoisomer A: X H NMR (360MHz, CDClg) 5 2.86 (1H, 
m), 2.88 (1H, m), 3.18 (1H, dd), 3.28 (1H, dd), 3.33 (1H, dd), 3.39 
(1H, dd), 3.71 (3H, s), 4.44 (1H, d), 4.49 (1H, d), 6.59 (1H, m), 
6.64 (1H, d), 6.69 (1H, dd), 6.97 (2H, d), 7.12 (1H, dd), 7.12-7.22 
(3H, m), 7.72 (2H, s), 7.79 (1H, s). m/e (CI + ) 512 (M+H). 

Diastereoisomer B: »H NMR (360MHz, CDC1 3 ) 8 2.94 (1H, 
dd), 3.04 (1H, dd), 3.15 (1H, dd), 3.23 (1H, dd), 3.36 (1H, dd), 
3.53 (1H, dd), 3.75 (3H, s), 4.51 (1H, d), 4.56 (1H, d), 6.74 (1H, 
m), 6.75 (1H, dd), 6.78 (1H, d), 7.07 (2H, d), 7.12-7.22 (3H, m), 
7.18 (1H, dd), 7.76 (2H, s), 7.90 (1H, s). m/e (Cr* ) 512 (M+H). 

EXAMPLE 71: 2-Amino-l-((3.5-bis(t rifluoromethvl) 
phenvl)methvloxv)-3-(3 -^1nrophenvlVbutane 

a) To 3-chlorophenylaceticacid (51g) was added thionyl 
chloride (100ml) and N,N-dimethylformamide (50ul), After 
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stirring at room temperature for 18 hours, the thionyl chloride 
was evaporated at reduced pressure. The residue was dissolved 
in toluene (60ml) and again evaporated at reduced pressure to 
g.r.frWn phenvlac ^tYlcbIoride. 

b) The product of Example 71a was converted to 

yg^feifluorom^^ 

butanone in a manner analagous to that described in Example 

70a,b,c,d,eand£ 

c) To a solution of the product of Example 71b (630mg) in 
methanol (5ml), and triethylamine (240*1), was added O- 
benzylhydroxylamine hydrochloride (260mg), and the mixture 
stirred at room temperature for 72 hours. The solvent was 
evaporated at reduced pressure, and the residue dissolved in 
ether, washed with water. The organic phase was dried 
(Na 2 S0 4 ), evaporated, and the residue chromatographed on 
silica (eluent 10% diethyl ether-petroleum ether 60-80 b.p.) to 
t] ; f i fn c w^flnnrnmet h v 1)phenyl)methyloxy)-3-(3- 
^nmphenvP Q-w™™« p.^loxime. m/e (CI + ) 532 (M+H), 
530 (M+H). 

d) The product of Example 71c (360mg) was dissolved in 
borane tetrahydrofuran complex (10ml of a 1.0M solution in 
tetrahydrofuran), and the mixture heated at reflux for 18 hours. 
On cooling, methanol was added dropwise until hydrogen 
evolution ceased. The mixture was then evaporated at reduced 
pressure, and the residue treated with methanolic hydrogen 
chloride. The solvent was evaporated at reduced pressure, and 
the residue partitioned between ethyl acetate and saturated 
aqueous sodium carbonate solution. The organic layer was dried 
(Na 2 S0 4 ), evaporated, and the residue chromatographed on 



itc CUCCT 



-75- 

silica (eluent ethyl acetate) to give the two diastereoisomers of 2^ 
o TO ^n-1.f(3.5-bis(tri fi ""^^^ Y 1 ^henvl)methYlox Y )-3-(3- 

cKI nro phenvl Vbutane . 

Diastereoisomer A: *H NMR (360MHz, CDClg) 5 1.27 (3H, d, 
J = 7Hz), 2.80 (1H, m), 3.15 (1H, m), 3.45 (1H, dd, J = 6.8, 
9.0Hz), 3.61 (1H, dd, J = 3.8, 9.0Hz), 4.64 (2H, ABQ), 7.10-7.27 
(4H, m), 7.79 (2H, s), 7.81 (1H, s). m/e (CI + ) 428 (M+H), 426 
(M+H) (1:3). 

Diastereoisomer B: *H NMR (360MHz, CDCI3) 8 1.32 (3H, d, 
J = 7Hz), 2.75 (1H, m), 3.12 (1H, m), 3.22 (1H, dd, J = 7.0, 
9.0Hz), 3.37 (1H, dd, J = 3.5, 9.0Hz), 4.51 (2H, ABQ), 7.05-7.26 
(4H, m), 7.74 (2H, s), 7.79 (1H, s). m/e (CI + ) 428 (M+H), 426 
(M+H) (1:3). 

EXAMPLE 72t i-^-q K-^^trifluoromet bvnphenvDmethvloxv^- 
m.frcarbox »^^n^methv n-N. me thvl)ammonium-3,3- 

di phenvlpro p anft salt 

a) i-((3,5-Bis(trifluoromethyl)phenyl)methyloxy)-2-(t- 

butoxycarbonylamino)-3,3-diphenylpropane (prepared as 
intermediate in Example 16) was N-methylated and deprotected 
by an analogous procedure to that described in Example 6 to 
^ i .rra trifluor nmflthvDphen vl )methyloxy)-2-(N- 
Tnethvl)a«iiTin-3.3-diph ftnvlpropape. 

b) The compound prepared in Example 72a was treated 
with methyl bromoacetate (as described in Example 20) and 
ammonia (as described in Example 21) to give the title 
compound, mp 66-68°C, m/e (CI + ) = 525 (M+H), (CD = 524 (M- 
H). Found: C, 55.43; H, 4.69; N, 4.32: C 27 H 26 F 6 N 2 0 2 . 
C 2 H 2 O 4 .0.7H 2 O requires C, 55.54; H, 4.72; N, 4.46%. 
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^nft.yi^Tnino^.^T^^vlpropane 

The title^ompound was prepared from (2S)-l-((3,5- 
bis(trifluoromethyl)phenyl)metkyloxy)-2-((N- 

(carb omethoxy)methyl^^^ 

(Example 74a) and methylamine by a procedure analogous to 
that described in Example 21, mp = 89-92°C. 

EXAMPLES (^^^^^^(trifluo^pme^ 

Jiphamrinropane 

a) To a solution of ( 2 S ) - 1 - ( ( 3 , 5 - 
bis(trifluoromethyl)phenyl)methyloxy)-2-(N- 
<carbomethoxy)methylamino-3,3-diphenylpropane(7.6g, 

prepared as an intermediate in Example 57) ,n 
dtaethylformamide (80ml) was added potassium carbonate 
(10g> and methyl iodide (4.5ml) and the solution stirred m an 
enclosed atmosphere for 16 hours. Ethyl acetate (200ml) and 
water were added and the organic phase washed with water, 
brine and dried (MgS0 4 ). Purification by silica gel 
chromatography gave L ? Sj - 1 ■ U 3 , 5 ■ 
kiiU£iflaaMne t^ |l hpnrnn 1 ethTlo 1 rY)-2-((N-, 

jearbometho^^ 

b) A solution of the product of Example 74a (0.152g) and 2- 
m ethoxyethylamine (0.41ml) in dimethylfonnamide (3ml) was 
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heated at 150°C for 22h, cooled to room temperature and diluted 
by addition of ethyl acetate (100ml) and water (50ml). The 
organic phase was washed repeatedly with water, saturated 
brine and dried (MgS0 4 ). The product was purified by silica gel 
chromatography to give the title compound as an oil. l H NMR 
(250MHz, CDClg) 7.80 (1H, s), 7.68 (2H, s), 7.4-7.12 (10H, m), 
6.36 (1H, bt), 4.44 (1H, d), 4.36 (1H, d), 4.06 (lH, d), 3.7 (1H, m), 
3.58-3.38 (3H, m), 3.24 (3H, e), 3.2-3.0 (5H, m), 2.34 (3H, s). 
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The following examples illustrate pharmaceutical 
compositions according to the invention. 

SAMPLE 75A Tablets -fining n-^mg of compound 

Amount ma 



compound of formula (I) 
Microcrystalline cellulose 
Modified food corn starch 
Lactose 
10 Magnesium St ear ate 



1.0 2.0 25.0 

20.0 20.0 20.0 

20.0 20.0 20.0 

58.5 57.5 34.5 

0.5 0.5 0.5 



Amount 


mq 




26.0 


50.0 


100.0 


80.0 


80.0 


80.0 


80.0 


80.0 


80.0 


213.5 


189.5 


139.5 


0.5 


0-5 


0.5 


cellulose, lactose 


and a 



Compound of formula (I) 
15 Microcrystalline cellulose 
Modified food corn starch 
Lactose 

Magnesium Stearate 
The compound of formula (I, w 

20 portion of the corn starch are mixed and granulated wxth 
10% com starch paste. The resulting granulation is 
sieved, dried and blended with the remainder of the corn 
starch and the magnesium stearate. The resulting 
granulation is then compressed into tablets contaxnmg 

25 l.omg, 2.0mg, 25.0mg, 26.0mg, SO.Omg and lOOmg of the 
active compound per tablet. 

•RY&MPliE 76 Parenteral injection 

Amount mq 

30 Compound of formula (I) 1 to lOOmg 

Citric Acid Monohydrate 0.75mg 
Sodium Phosphate 4.5mg 
Sodium Chloride 9m 9 
Water for injection to lml 
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The sodium phosphate, citric acid monohydrate and sodium 
chloride are dissolved in a portion of the water. The 
compound of formula (I) is dissolved or suspended in the 
solution and made up to volume. 

5 

Tgy&MPIJS 77 Topical gorjBHlatisD 

Amount ma 

Compound of formula (I) 1-1 0g 

Emulsifying Wax 30 9 

10 Liquid paraffin 20a 

White Soft Paraffin to lOOg 

The white soft paraffin is heated until molten. The 
liquid paraffin and emulsifying wax are incorporated and 
stirred until dissolved. The compound of formula (I) is 

15 added and stirring continued until dispersed. The 
mixture is then cooled until solid. 

crmgT&NC!R P AF P&rsoMTSM ASSAY 



20 



25 



30 



A . Po .p.tor EjEBESaaion M onkey Ki dney Cell Line fCOS) . 

To express the cloned human neurokinin-1- receptor 
(NK1R) transiently in COS, the cDNA for the human NK1R 
was cloned into the expression vector pCDM9 which was 
derived from pCDM8 (INVITROGEN) by inserting the 
ampicillin resistance gene (nucleotide 1973 to 2964 from 
BLUESCRIPT SK-f (trademark, STRATAGENE, La Jolla, CA, 
USA) ) into the Sac II site. Transfection of 20 ug of the 
plasmid DNA into 10 million COS cells was achieved by 
electroporation in 800 Ml of transfection buffer (135 mM 
NaCl, 1.2 mM CaCl 2 , 1.2 mM MgCl 2 , 2.4 mM K 2 HP0 4 , 0.6 mM 
KH 2 P0 4 , 10 mM glucose, 10 mM N-2-hydroxyethyl-piperazine- 
N«-2-ethane sulphonic acid (HEPES) pH 7.4) at 260 V and 
950 fiF using the IBI GENEZAPPER (trademark IBI, New 
Haven, CT, USA). The cells were incubated in 10% fetal 
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calf serum, 2 mM glutamine, lOOU/ml penicillin- 
streptomycin, and 90% DMEM media (GIBCO, Grand Island, 
NY, USA) in 5% C0 2 at 37 -C for three days before the 
binding assay. 

B . gtable E2£B£S§ giSB IB HhinerP HamstPr Ovarian Cell 
Line 

To establish a stable cell line expressing cloned 
human NK1R, the cDNA was subcloned into the vector pRcCMV 
(INVITROGEN) . Transf ection of 20 ug of the plasmid DNA 
into CHO cells was achieved by electroporation in 800 M l 
of transfection buffer supplemented with 0.625 mg/ml 
Herring sperm DNA at 300 V and 950 fiF using the IBI 
GENEZAPPER (IBI) . The transfected cells were incubated 
in CHO media [10% fetal calf serum, 100 U/ml penicillin- 
streptomycin, 2 mM glutamine, 1/500 hypoxanthine- 
thymidine (ATCC) , 90% IMDM media (JRH BIOSCIENCES, 
Lenexa, KS, USA) , 0.7 mg/ml G418 (GIBCO)) in 5% C0 2 at 
37 -c until colonies were visible. Each colony was 
20 separated and propagated. The cell clone with the 

highest number of human NK1R was selected for subsequent 
applications such as drug screening. 

C. acjga y Pro*"™! usincr COS or CHO 

25 ' The binding assay of human NK1R expressed in either 

COS or CHO cells is based on the use of ^I-substance P 
( 125 I _ SP/ from D U PONT, Boston, MA) as a radioactively 
labeled ligand which competes with unlabeled substance P 
or any other ligand for binding to the human NK1R. 

30 Monolayer cell cultures of COS or CHO were dissociated by 
the non-enzymatic solution (SPECIALTY MEDIA, Lavellette, 
NJ) and resuspended in appropriate volume of the binding 
buffer (50 mM Tris P H 7.5, 5 mM MnCl 2 , 150 mM Mad, 0.04 
mg/ml bacitracin, 0.004 mg/ml leupeptin, 0.2 mg/ml BSA, 



n innTPn itc eucrr 



WO 93/01160 



PCT/GB92/01213 



- 81 - 



0.01 BM phosphoramidon) such that 200 ul of the cell 
suspension would give rise to about 10,000 cpm of 
specific 125 I-SP binding (approximately 50,000 to 200,000 
cells) . in the binding assay, 200 ul of cells were added 
to a tube containing 20 ul of 1.5 to 2.5 nM of I-SP 
and 20 Ml of unlabeled substance P or any other test 
compound. The tubes were incubated at 4'C or at room 
temperature for 1 hour with gentle shaking. The bound 
radioactivity was separated from unbound radioactivity by 
GF/C filter (BRANDEL, Gaithersburg , MD) which was pre- 
wetted with 0.1% polyethylenimine. The filter was washed 
with 3 ml of wash buffer (50 mM Tris pH 7.5, 5 mM MnCl 2 , 
150 mM NaCl) three times and its radioactivity was 
determined by gamma counter. 

The activation of phospholiphase C by NKIR may also 
be measured in CHO cells expressing the human NKIR by 
determining the accumulation of inositol monophosphate 
which is a degradation product of IP 3 . CHO cells are 
seeded in 12-well plate at 250,000 cells per well. After 
incubating in CHO media for 4 days, cells are loaded with 
5 M Ci of 3 H-myoinositol in 1 ml of media per well by 
overnight incubation. The extracellular radioactivity is 
removed by washing with phosphate buffered saline. LiCl 
is added to the well at final concentration of 10 mM with 
25 or without the test compound, and incubation is continued 
at 37 -C for 15 min. Substance P is added to the well at 
final concentration of 0.3nM to activate the human NKIR. 
After 30 min of incubation at 37 «C, the medium is removed 
and 0.1 N HC1 is added. Each well is sonicated at 4'C 
30 and extracted with CHCl 3 /methanol (1:1). The aqueous 
phase is applied to a 1 ml Dowex AG 1X8 ion exchange 
column. The column is washed with 0.1 N formic acid 
followed by 0.025 M ammonium formate-0.1 N formic acid. 
The inositol monophosphate is eluted with 0.2 M ammonium 
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formate-0.1 N formic acid and quantitated by beta 

counter. - 
The data in Table 1 were obtained for compounds of 

formula (I) : 

table 1 

cnncTtMPK P ANT^™JTSM RESULTS 
Compound of Ex # IC 50 6 NKIR (nM) 





1 


5.5 




2 


2.4 


ID 


3 


77% 6 




4 


700 


.20 


5 


160 




6 


10 




7 


20 


25 


8 


90 




9 


100 


30 


10 


70 




11 


320 




12 


19 


35 


13 


20 




14 


70 


40 


15 


100 




16 


9 




17 


5 


45 


18 


22 




19 


120 
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20 


40 




21 


3 


5 


22 


45 




23 


35 


10 


24 


400 




25 


600 




26 


140 


15 


27 


70 




28 


300 


20 


29 


48% @ 



25 



30 
31 
32 
- 33 
30 34 
35 
36 

35 

37 
38 

40 39 



45 



0.4 
200 
30 
20 
10 
5 
7 

200 
70 
800 
580 



40 

41 (diastereomer A) 0« 4 
41 ( diastereomer B) °« 5 
42 

50 43 
44 



40 

50% @ 03 JIM 
15 
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10 



45 

46 

47 

48 

49 

50 

51 



58 (diastereomer A) 
30 58 (diastereomer B) 

59 



62 

40 63 
64 

65 



67 

50 68 
69 



40 
4 
15 
10 
15 
1 
1 



15 1 
52 



5 
2 
2 
18 



53 

20 54 
55 
56 

25 0.8 
57 

0.4 
0.5 
1.5 
80 

60 

35 30 
61 



200 
30 
5 
35 



45 4 

66 



220 
400 
35 
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70 (mixture of diastereomers) 160 

71 (diastereomer B) 42% § 0.3ftM 

72 7 

73 2 

NT 



.0 74 

NT = not tested 



SUBSTITUTE SHEET 



WO 93/01160 



PCT/GB92/01213 



- 86 - 



CLAIMS : 

1. A compound of formula (I), or a salt or prodrug 
5 thereof: 



* Y 




R' 



N R 1 R 2 



20 



(I) 

15 Whe Trepresents R*Cr"r" or CH 2 r'cr">r" where R* is H 
or hydroxy and R 10 and R 11 each independently represent 
optionally substituted phenyl, optionally substituted 
benzyl, C 5 - 7 cycloalkyl or (c 5 _7cycloalkyl) methyl; 

R 1 and R 2 independently represent H; C X - 6 a 1 *^ 
optionally substituted by hydroxy, cyano, COR a , COOR a , 
C0NR a R b , CO Cl - 6 alkylNR a R b , CONR^-ealkylOR*, 
CONR^Cx-ealkylCONR^ or NR a R (where R a and R each 
independently represent H, Cl _ 6 alkyl, phenyl (optionally 
25 substituted by one or more of Cl - 6 alkyl, C^alkoxy, halo 
and trifluoromethyl), Phenyl (Cx^alkyl) (optionally 
substituted in the phenyl ring by one or more of Ci- 6 
alkyl, Cl -6 alkoxy, halo and trifluoromethyl) or R and 
r*> together form a chain (CH 2 ) p optionally substituted by 
30 oxo where p is 4 or 5 and where one methylene group may 
optionally be replaced by an oxygen atom or a group NR , 
where R* is H or Cl - 6 alkyl, and R represents H, 
c^alkyl, phenyl (optionally substituted by one or more 
of Cl - 6 alkyl, Cl - 6 alkoxy, halo and trifluoromethyl) or 
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phenyl (C^alkyl) (optionally substituted in the phenyl 
ring by one or more of Cis* 1 ** 1 ' C^alkoxy, halo and 
trifluoromethyl); phenyl (Ci_ 4 alkyl) (optionally 
substituted by one or more of C^s alkyl, Ci-6 alkoxy, 
5 halo and trifluoromethyl in the phenyl ring) ; C 2 _ 6 
alkenyl; C 2 _ 6 alkynyl; COR a ; COOR a ; COCj-ealkylhalo; 
COCx-ealkylNR 3 ^; C0NR 12 C 1 _ 6 alkylC0NR a R b ; CONR a R b ; or 
S0 2 R a ; (where R a , R b and R 12 are as previously defined) 
or R 1 and R 2 together form a chain (CH 2 ) q optionally 
L0 substituted by oxo where q is 4 or 5 and where one 

methylene group may optionally be replaced by an oxygen 
atom or a group NR X , where R x is H or Cj-6 alkyl; 
R 3 represents H, C^-s alkyl or C 2 _6 alken y 1; 
R 4 represents 03-3 alkyl substituted by a phenyl 
15 group which may itself optionally be substituted by one 
or more of C x . 6 alkyl, C 2 _ 6 alkenyl, C 2 -6 alkynyl, halo, 
cyano, nitro, trifluoromethyl, trimethylsilyl , SR C , SOR c , • 
S0 2 R c , 0R C , NR°R d , NR c COR d , NR c COOR d , COOR c and CONR c R d , 
where R c and R d independently represent H, Cj>6 alkyl, 
20 phenyl or trifluoromethyl; 

X and Y each represent H, or X and Y together 
represent a group =0; and 

Z represents O, S, or NR 7 , where R 7 represents H or 

Ci-6 alkyl; 
25 with the exception of 

DL-diphenylalanine benzyl ester; 

2 -benzamido-3 , 3-diphenylpropanoyl benzamide ; and 

2 -benzamido-3 , 4-diphenyl-butanoyl benzamide . 

30 2. A compound as claimed in claim 1 wherein Q 

represents a group R 9 CR 10 R 11 . 

3. A compound as claimed in claim 1 or claim 2 of 
formula (la) 
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wherein 

R l and R 2 independently represent H; d-s aim ^ 
optionally substituted by hydroxy, cyano, COR , COOR , 
conr^R 14 , COC^alkylNR^R 14 , co^c^alkyloR 
CONR^C^alkylCONR^R 14 or NR R (where R and R 
each independently represent H, Cl - 6 alkyl, phenyl 
(optionally substituted by one or more of Cl _ 6 alkyl, 
Ci galkoxy, halo and trifluoromethyl) , or 
phenyl (C^alkyl) (optionally substituted in the phenyl 
ring by one or more of Cl - 6 alkyl, Cl _ 6 alkoxy, halo and 
trifluoromethyl); phenyl (C^ alkyl) (optionally 
substituted by one or more of Cl - 6 alkyl, c x . s alkoxy, 
halo and trifluoromethyl in the phenyl ring) ; c 2 . 6 
alkenyl; C 2 - 6 alkynyl; cor"; coor"; chh£ ; 
COC^alkyDnW 4 ; CONR* 3 Chalky W 3 R 14 ; CONR^R 1 
or S0 2 R 13 ; (where R 13 and R 14 are as previously defined) 
or r! and R 2 together form a chain (CH 2 ) q where q is 4 or 
5 and where one non-terminal methylene group may 
optionally be replaced by an oxygen atom or a group NR , 
where R x is H or C X -e alkyl; 

R 3 represents H or alkyl; 

R^ represents Cl _ 3 alkyl substituted by a phenyl 
group which may itself optionally be substituted by one 
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or more of C x _ 6 alkyl, C 2 - 6 alkenyl, C 2 - 6 alkynyl, halo, 
cyano, nitro, trif luoromethyl, trimethylsilyl , SCH 3 , 
SOCH3 , S0 2 CH 3 , OR c , HR°R d , NR c C0R d , NR c COOR d , COOR c and 
CONR^, where R c and R d independently represent H, Cj-g 
5 alkyl, phenyl or trif luoromethyl . 

each R 5 independently represents C!_ 6 alkyl , C1-6 
alkoxy, halo or trif luoromethyl ; 

each R 6 independently represents 0^6 alkyl, Cx- 6 
alkoxy, halo or trif luoromethyl ; 
10 n and m each represent 0, 1, 2 or 3; 

X and Y each represent H, or X and Y together 
represent a group =0? and 

Z represents O, S, or NR 7 , where R 7 represents H or 

C!_ 6 alkyl; 
15 or a salt or prodrug thereof. 

4. A compound as claimed in claim 3 wherein R 1 and' 
R 2 independently represent H, C^s alkyl, phenyl (Ci_ 4 
alkyl) , (optionally substituted by one or more of Ci_ 6 

20 alkyl, Ci-g alkoxy, halo and trif luoromethyl in the 

phenyl ring), COR 15 , COOR 15 or CONHR 15 , where R 15 is C^ 6 
alkyl or phenyl (optionally substituted by one or more of 
Cx-6 alkyl, Cj-6 alkoxy, halo and trif luoromethyl) ; and 
r 4 represents 03-3 alkyl substituted by a phenyl group 

25 which may itself optionally be substituted by one or more 
of Cx_ 6 alkyl, C 2 -6 alkenyl, C 2 - 6 alkynyl, halo, cyano^ 
nitro, trif luoromethyl, SCH 3 , SOCH3, S0 2 CH 3 , OR c , NR C R , 
NR c COR d , NR c COOR d , COOR c and CONR c R d , where R c and R d 
independently represent H, Cj-e alkyl, phenyl or 

3 0 trif luoromethyl . 

5. A compound as claimed in any preceding claim 
wherein R 1 and R 2 are each independently H or Cj-galkyl. 
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6 A compound as claimed in any of claims 1 to 3 
wherein at least one of R 1 and R* represents an al*yl 
chain selected from CH 2 , CH(CH 3 ) , C(CH 3 ) 2 , CH(CH 2 CH 3 ) , 
C(CH 3 )(CH 2 CH 3 ), CH(CH 2 CH 2 CH 3 ) and CH(CH(CH 3 ) 2 ) , 
5 substituted by a group selected from cyano, C0 2 H 

C0 2Cl - 6 alKyl, S0 2 R a , CONR a R / CO^c^alKylCOKR^ and 

(CH 2 ) q , aS defined f ° r formula 

. 7 A compound as claimed in claim 1 or claim 2 

" wherein at least one of R 1 and R* represents an alkyl 
chain selected from CH 2 , CH(CH 3 ) , C(CH 3 ) 2 , CH(CH 2 CH 3 ) , 
C(CH 3 ) (CH 2 CH 3 ) , CH(CH 2 CH 2 CH 3 ) and CH(CH(CH 3 ) 2 ) 
substituted by a group CONR 12 C 1 _ 4 alkylNR R . 

8 A compound as claimed in any preceding claim 
wherein X and Y each represent H and Z represents O. 

9 a compound as claimed in any preceding claim 
20 wherein R 4 represents CH 2 substituted by a phenyl group 

substituted by two substituents selected from H, C^e 
alkyl, C 2 . 6 alkenyl, Cl -« alkoxy, halo, cyano, nitro 
^Lromet^l, trimethylsilyl , SR*, 

m c , R d , NR C COR d , HR c COOR d , COOR c and COHrV, where R 
25 andR d are as previously defined. 

10 . A compound as claimed in claim 1 selected from 
2 -ammonium-l- ( (3 , 5-dimethyl P henyl)methyloxy) -3,3- 

diphenylpropane; 
30 2-dimethylammonium-l-( (3,5-dimethylphenyl)metbyloxy)-3,3 

diphenylpropane; 

2-t-butoxycarbonylamino-3 , 3-diphenylpropanoyl- (2- 
methoxypheny 1 ) methy lamide ; 



2-aramonium-3 , 3-diphenylpropanoyl- (2-methoxyphenyl) 
Diethylamide; 

(3 , 5-dimethylphenyl) methyl 2-ammonium-3 , 3- 
dipheny lpropanoate ; 

2-methylammonium-l- ( (3 , 5-dimethylphenyl) methyloxy) -3 , 3- 
diphenylpropane ; 

2-ethylammonium-l- ( (3 , 5-dimethylphenyl) methyloxy ) -3 , 3- 
diphenylpropane ; 

2-propylammonium-l- ( (3 , 5-dimethylphenyl) methyloxy) -3,3- 
diphenylpropane ; 

2-cyclopropylmethylammonium-l- ( (3 , 5-dimethylphenyl) 
methyloxy) -3 , 3-diphenylpropane ; 

allylammonium-l- ( ( 3 , 5-dimethylphenyl) methyloxy) -3 , 3- 
dipheny lpropane ; 

2-benzylammonium-l- ( (3 , 5-dimethylphenyl) methyloxy) -3 , 3- 
diphenylpropane ; 

1- ( (3 , 5-dimethylphenyl) methyloxy) -3 , 3-diphenyl-2-(N,N / N- 
trimethy lammonium) propane ; 

3 , 3-diphenyl-l- ( ( 3 , 5-dimethylphenyl) methyloxy ) -2- ( 1- 
pyrrolidinium) propane ; 

3 , 3-diphenyl-l- ( ( 3 , 5-dimethylphenyl ) methyloxy) -2- 
( piperidin-l-y 1 ) propane ; 

3 , 3-diphenyl-l- ( (3 , 5-dimethylphenyl) methyloxy) -2-(4- 
morpholino) propane ; 

2- ammonium-l- ( (3 , 5-bistrif luoromethylphenyl) methyloxy) - 
3 , 3-diphenylpropane; 

2-dimethylammonium-l- ( (3 , 5-bistrif luoromethylphenyl) 
methyloxy) -3 , 3-diphenylpropane ; 

2-ammonium-l- ( (3 , 5-dichlorophenyl)methyloxy)-3 , 3- 
dipheny lpropane ; 

2-ammonium-l- ( (3-chlorophenyl) methyloxy) -3 , 3- 
dipheny lpropane ; 

2- (N- (carbomethoxymethyl) ammonium) -1- ((3,5- 
dimethylphenyl) methyloxy) -3 , 3-diphenylpropane ? 
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2- ( ( (carboxamido) methyl) amino) -1- ((3,5- 
dimethylphenyl) methyloxy) -3 , 3-diphenylpropane; 
2- (N- (2-hydroxymethyl) ammonium) -1- ((3,5- 
dimethylphenyl) methyloxy) -3 , 3-diphenylpropane; 
5 2-formamido-l-( (3, 5-dimetbylphenyl) methyloxy) -3,3- 
diphenylpropane ; 

2-ammonium-l-((3-nitrophenyl)methyloxy)-3,3- 
diphenylpropane ; 

2-ammonium-l-benzyloxy-3 , 3-diphenylpropane ; 
10 2-ammonium-2-( (3-iodophenyl)methyloxy)-3,3- 
dipheny lpropane ; 

2-ammonium-l- ( (3 , 5-dimethoxyphenyl) methyloxy) -3,3- 
dipheny lpropane ; 

2-ammonium-l- ( (2 , 5-dimethylphenyl) methyloxy) -3 , 3- 
15 dipheny lpropane; 

2-ammonium-l- ( (3-cyanophenyl) methyloxy) -3 , 3- 
dipheny lpropane ; 

1- ( ( 3 , 5-bis (trif luoromethyl) phenyl) methyloxy) -2- 

( ( (carboxamido)methyl) ammonium) -3 , 3-diphenylpropane ; 
20 2-ammonium-l- ( (3-bromophenyl)methyloxy) -3 , 3- 
dipheny lpropane ; 

2- ammonium-l- ( (3 , 5-dibromophenyl) methyloxy) -3 , 3- 
dipheny lpropane ; 

2-ammonium-l- ( (3-bromo-5-methylphenyl) methyloxy) -3,3- 

25 dipheny lpropane; 

1- ( (3 , 5-bis (trif luoromethyl) phenyl) methyloxy) -2- 
(cyanomethyl) amino-3 , 3-diphenylpropane ; 

2- ( (2 -ammonium) ethyl ammonium) -1- ((3,5- 
bis (trif luoromethyl) phenyl) methyloxy) -3 , 3- 

30 dipheny lpropane; 

2- (N ( (carboxamido) methyl) -N-methyl) ammonium-1- ((3,5- 
dimethylphenyl) methyloxy) -3 ,3 -dipheny lpropane ; 
2- ( (N-methyl) acetamido) -1- ( (3 , 5-dimethylphenyl) 
methyloxy) -3 , 3-diphenylpropane ; 
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2-acetamido-l- ( ( (3 , 5-dimethyl) phenyl ) methyloxy) -3 , 3- 
diphenylpropane ; 

2- ( ( (N-methyl) benzamido) -1- ( (3 , 5-dimethyl) phenyl) 
methyloxy) -3 , 3-diphenylpropane; 
5 2-benzamido-l-((3,5-dimethylphenyl)methyloxy)-3,3- 

diphenylpropane ; 

1- ( (3 , 5-bis (trif luoromethyl) phenyl ) methyloxy) -2- ( ( 1- 
(carboxamido) ethyl) ammonium) -3 , 3-diphenylpropane; 
N- ( l- ( ( 3 , 5-bis ( trif luoromethyl) phenyl) methyloxy) -3,3- 
10 diphenylprop-2-yl)-N' -methyl urea; 

N- ( l- ( ( 3 , 5-bis (trif luoromethyl) phenyl) methyloxy) -3,3- 
diphenylprop-2-yl) -N • -phenyl urea ; 

N _ ( !_ ( ( 3 , 5-bis (trif luoromethyl ) phenyl ) methyloxy) -3 , 3 - 
diphenylprop-2-yl) glycine ; 
15 N-(l-( (3 , 5-dimethyl) phenyl) methyloxy) -3 , 3-diphenylprop-2 
yl) glycine ; 

N _ ( i- ( ( ( 3 , 5-bis ( trif luoromethyl) phenyl) methyloxy) -3,3- 

diphenylprop-2-yl)glycylglycine amide; 

N- (1- ( (3 , 5-bis (trif luoromethyl) phenyl) methyloxy) -3 , 3- 
20 diphenylprop-2-yl ) glycylbenz amide ; 

N- ( 1- ( (3 , 5-bis (trif luoromethyl) phenyl) methyloxy) -3,3- 

diphenylprop-2-yl) glycine dimethylamide ; 

N- (1- ( (3 , 5-bis (trif luoromethyl) phenyl) methyloxy) -3 , 3- 

diphenylprop-2-yl) -N-methylglycine dimethylamide; 
25 N- ( 1- ( (3 , 5-bis (trif luoromethyl ) phenyl) methyloxy ) -3 , 3- 

diphenylprop-2-yl) glycine 2-hydroxyethylamide; 

N- ( 1- ( (3 , 5-bis (trif luoromethyl) phenyl) methyloxy) -3 , 3- 

diphenylprop-2-yl) glycine 2-methoxyethylamide; 

. N- (1- ( (3 , 5-bis (trif luoromethyl) phenyl) methyloxy) -3 , 3- 
30 diphenylprop-2-yl) glycine N • , N » -dimethylethylamide ; 

N _ ( i_ ( ( 3 1 5-bis (trif luoromethyl) phenyl) methyloxy ) -3 , 3- 
diphenylprop-2-yl ) glycine N • -methylpipera2inide ; 
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N- (1- ( (3 , 5-bis (trif luoromethyl) phenyl) methyloxy) -2- ( (N- 
( (m ethylcarboxamido) methyl ) -N-methyl) amino) -3 , 3 
dipheny Ipropane; 

(S ) -2-dimethylammonium-l- ( (3 , 5-di P henyl) methyloxy) -3,3- 

5 diphenylpropane; 5 _ dime thy Iphenyl) methyloxy )- 

(R)-2-dimethylammonx\im-l-((3,5-dimetixyipiiB' jr / 

3, 3 -dipheny Ipropane; 

fS)-l-( (3 5-bis (trif luoromethyl) phenyl) methyloxy) -2- 
( (C arboxamido)methyl) ammonium) -3 ,3 -diphenylpropane; 
10 l-( O 5-bis (trifluoromethyl) phenyl) methyloxy) -2-(2S)-(l- 
^ ((carboxamido) ethyl) amino) -3, 3 -diphenylpropane; 

!- ( (3 5-bis (trif luoromethyl) phenyl) methyloxy) -2- ( ( (N- 
m ethylcarboxamido)methyl)amino)-3,3-diphenylpropane; 

!- ( (3 , 5-bis (trif luoromethyl) phenyl ) methyloxy ) -2- ( (N- 
15 (chloroacetamido) ) -3 , 3 -diphenylpropane; 

2- (2-ammoniumacetamido) -1- ( (3 , 5-bis (trif luoromethyl) 

phenyl)methyloxy) -3 , 3 -dipheny Ipropane; 

2- (2- (dimethylamino) acetamido) -1- ( (3 , 5-bis (trxf luoro 

methyl) phenyl ) methyloxy) -3 , 3 -diphenylpropane ; 

20 1- ( (3 , 5-bis (trif luoromethyl) phenyl) methyloxy) -3 , 3- 

diphenyl-2- (pyroglutamylamido) propane ; 

2- (bis ( (carboxamido) methyl) ammonium) -1- ( (3 , 5-bxs 
( trifluoromethyl)phenyl)methyloxy)-3,3-di P henylpropane; 

1- ( (3 5-bis (trif luoromethyl) phenyl) methyloxy ) -2- (2- 
25 carbomethoxy)ethylamino)-3,3-diphenylpropane; 

4- ( (-1- ( (3 , 5-bis (trif luoromethyl) phenyl) methyloxy) -3,3- 

diphenyl) prop-2-yl) piperazinium-2-one ; 

2- amino-3 , 3-diphenyl-N- ( (3 , 5-bis (trif luoromethyl) 
p h enyl)methyl)propionamide; trifluoromethyl) 

30 2-ammonium-3,3-diphenyl-l-((3 mernyx,^ 
phenyl) methylamino) propane; 

!- ( ( 3 , 5-bis (trif luoromethyl) phenyl ) methyloxy) -3,3- 
diphenyl-2-methylsulphonamidopropane; 
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2-amino-l- ((3, 5-bis (trif luoromethyl) phenyl ) methyloxy) -3- 
(3-methoxyphenyl) -4-phenylbutane ; 

2-amino-l- ( (3 , 5-bis (trif luoromethyl) phenyl) methyloxy) -3- 
( 3 -chloropheny 1 ) butane ; 
5 1- ( ( 3 , 5-bis (trif luoromethyl ) phenyl ) methyloxy) -2- (N- 
( (carboxamido) methyl) -N-methyl) ammonium-3 , 3- 
diphenylpropane ; 

(2S)-l-( (3, 5-bis (trif luoromethyl) phenyl) methyloxy) -2-( (N- 
( (N- (2-methoxyethyl) carboxamido) methyl) -N-methyl) amino) - 
10 3,3 -dipheny lpropane ; 

and salts and prodrugs thereof. 

11. A compound as claimed in claim 1 selected from 
(2S)-l-( (3, 5-bis (trifluoromethyl) phenyl) methyloxy) -2- ( (N- 

15 ( (methylcarboxamido) methyl) -N-methyl) amino) -3 , 3- 
dipheny lpropane ; 
and salts and prodrugs thereof: 

12. A compound as claimed in any preceding claim 
20 for use in therapy. 

13. A process for the preparation of a compound as 
claimed in any of claims 1 to 11, which process 
comprises: 

25 (A) reaction of a compound of formula (II) : 
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wherein Q, R 1 , R 2 , . * and Y are defined as for^formula 
(I) and Z is O or S, with a compound of formula R Hal 
where R 4 is defined as for formula (I) and Hal is halo; 



or 

(B) 



reduction of a compound of formula (III) : 




(III) 

wherein Q and R 4 are as defined for formula (I) , Z is O 
JL5 or S, and W is NH or NOH; or 

(C) reaction of a compound of formula (II) wherein^ 
Z is O with a compound of formula HNR 7 R 4 , where R 7 and R 
are as defined for formula (I) ; 

and, if necessary or desired, converting the compound of 
20 formula (I) so prepared to another compound of formula 
(I) , or a salt or prodrug thereof. 

14. A pharmaceutical composition comprising a 
compound as claimed in any one of claims 1 to 11 in 

25 association with a pharmaceutical^ acceptable carrier. 

15. A method for the treatment or prevention of a 
physiological disorder associated with an excess of 
tachykinins, which method comprises administration to a 

30 patient in need thereof of a tachykinin-r educing amount 
of a compound according to claim 1. 

16. A method according to claim 15 for the 
treatment or prevention of pain or inflammation. 
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17. A method according to claim 15 for the 
treatment or prevention of migraine. 

18. A method according to claim 15 for the 
treatment or prevention of postherpetic neuralgia. 
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